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LEARNING AND STABILITY 1 


A Pbyoiioi'iiybiolooicaIi Analysis of a Case of Motor 
Learning with Clinical Aitlications 

GEORGE 8. SMODDY 
Indiana University 
i 

The belief that motor coordinations may have a discoverable 
psychophysiology and the hope that ft detailed analysis of one 
of the simplest coordinations it is possible to keep under condi¬ 
tions of adequate scientific control may throw some light on the 
problem and bo of service in the clinical field have led to this 
investigation. It is evident to till workers in the quantitative 
aspects of motor learning that few serious attempts have been 
made to study the physiological side of the establishment of 
motor coin'diimtions, As evidence of this fact one may note 
that one of the most popular theories of the process of motor 
learning assumes that the coordination rests essentially upon 
the survival of good accidents. The fact that the loss of coor¬ 
dinations in an abnormal subject is today generally accepted 
as another accident is to be expected. The application to the 
clinical field may 1 ) 0 , in the end, the best test of the validity of 
our analyses of the mechanics of learning. 

An earlier study of the author's (Psycho. Itev. Mono. Sup. 
No. 124) dealt mainly with the introspective and qualitative 
aspects of a case of trial and error learning inthchuinan subject, 

1 This study was curried out in the laboratory and psychological clinic 
of the IJnUorHily of Utah. The writer In very greatly indebted to 
President George Thomas, of the University of Utah, wholnwencour¬ 
aged this research through special gnmL of Lima and funda, and to his 
advanced HludnnU who have aided the writer in collecting tho data 
through individual examinationii ever u period of six years. 
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The present study will deni with tho quantitative and clinical 
aspects of this same problem. 


II, THE STAI31 LI METER 

Our analysis has involved the development of n hi K lily 
specialized form of mirror tracing. lo get essential experi¬ 
mental controls we have had to perfect a mirror trueing device 
which we call the stabilimeter, In our experience no form of 



Fig. 1. Drawing of the Tracing Instrument, Wiiigii Consists ok a 
Stae-shAFEd Path Cot from a Sheet of Biiabh 
The brass plates are screwed to a heavy glass plate. The starling 
point is S and the Bides of tho paths are traversed In tho order indicated. 
A, B f end C are binding posts. Thia instrument is obscured from direct 
vision by a screen. 

mirror tracing, ae usually studied in laboratory classes, is at 
all capable of furnishing tho experimental controls necessary 
for a serviceable analysis of this coordination. The stabilimeter 
consists of a tracing instrument involving a path to be traced, 
a mirror producing a good image, a soft copper stylus to be 
used pencil-fashion for tracing the path, and an apparatus for 
counting the electric impulses. The tracing instrument 
involves a sheet of brass, from which has been cut a star-shaped 
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path one-fourth inch in width. The brags sheet ia mounted 
upon a henvy glass plate. Niches are cut in the sides of the 
path to prevent sliding of the stylus along the edge of the path* 
(see fig. 1)- The glass plate forming the bottom of the path is 
kept clean and without scratches. Electrical connections are 
made between the brass plate, the stylus and the electric 
counter. Tor the latter wo have used the Stoclting electric 
counter, and at times the Western Electric P.B.X . message 
register. Contacts made between the stylus and the brass 
plate are recorded by the counting mechanism. Time is kept 
with a stop watch. The one-hundred second type haa been 
found tho most serviceable. 

As indicated above, our subjects follow the path of the star- 
shaped design by means of the mirror image, tho direct vision 
of hand and tracing instrument being obstructed by a screen 
so placed as to give unobstructed mirror vision of the hand and 
tracing instrument but to obstruct tho direct vision. 

III. CONTROL THROUGH INSTRUCTIONS 

Our first experimental difficulty is concerned with tho control 
of the subject's attitude. One subject who ig told to “trace 
around tho path ns rapidly as possible and make as few errors 
as possible” will concentrate his attention upon the avoidance 
of errors; while another subject, with the same instructions, 
may devote more of his attention to tho securing of speed. Tho 
results in the two cases are often not comparable. Early in 
our work we found that attempts to juggle the two scores, time 
in seconds and contacts or errors, by methods involving 
mathematical devices, were doomed to failure unless these 
methods involved the true mathematical relation of the time 

1 The effect of these niches in merely to force the subject out in tho 
path nwl to quickly acquire the coordination. All of the findings in 
this (Rudy have boon verified by chocking against data secured from 
instruments with smooth edges. The data in tho two eases arc entirely 
comparable provided the experimenter sees to it that the beginner does 
not slide his stylus along the edge of tlie path when the straight cdf'ca 
aro used. The inches force the mibjcct to adopt the leurninj; attitude 
ul once. 
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and error quantities themselves. This relationship was found 
as follows. 

We had observed that with the experienced subjects m in¬ 
crease in speed produced an increase in the number of errors 
or contacts. Also, we found that if n number of highly experi¬ 
enced subjects be selected and kept under the instructions to 
“move around as fast as possible and avoid making contacts 
as far as possible/' the average error scores unrt tiro average 
time scores will approach equality; that is, the time in seconds 
will equal the number of contacts. This gave us our pacing 
principle; the lime in seconds and the number of errors arc kept 
approximately equal This device works splendidly. The in¬ 
structions are given as above and then the experimenter controls 
the subject so that the time in seconds and the error count lire 
kept equal. A subject moving too rapidly for his highest 
efficiency will be recording too many errors in comparison with 
the time he is taking, and is told to move more slowly and more 
carefully. If the subject has a time score greater than the 
error score he is told to move more rapidly. The pacing is 
done during the act of -tracing and involves no interference or 
annoyance to the subject. 

IV. THE MEANING OP OUH SCORES 

In addition to the securing of a constant attitude from the 
subject at all times and one that will be the same from one sub¬ 
ject to another, there is the question as to the meaning of the 
time and error scores. This problem lies so near to that of 
pacing that it will be discussed at this time. To avoid complica¬ 
tions arising from the learning process, we shall at present eon- 
eider only highly experienced subjects who, for practical pur¬ 
poses, may be regarded as having reached the limit of their 
improvement. Whfen such subjects arc carried through a prac¬ 
tice involving a pacing for equality of time and error scores, and 
are then gradually changed over to emphasis upon avoidance of 
errors, it is found that the errora can be completely eliminated 
and the sum of the time and error quantities will remain a con¬ 
stant throughout the practice; in other words, the score (sum 
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of time and errors) may be reduced entirely to time (see table 1). 
The reverse process, of reducing the time taken while the errors 
arc allowed to increase, produces no constant at all but a grad¬ 
ually increasing total (time plus errors) score. By methods to 
bo presented later, which have the effect of inhibiting the learn¬ 
ing, it can be shown that this constant relation holds—there 
being, of course, a change of constants as learning proceeds—for 

TABLE 1 

Relation between time and error quantities among subjects who have prac- 
ticalljt reached the limit of improvement and for whom the learning 
factor is neglible* 


HUDJKCT 

<I01N<) BLOWntt 

flOINO FAHTET1 

T - E 

T = 2K 

T - [IK 

T ■= 4K 


T « 4E 

T- 1M 

T= IE 

1 

21.7 

23.0 

21.7 

21.7 

21.6 

23.4 

2S.7 

30,1 

2 

20 G 

20.4 

10.0 

20.0 

20,4 

25. 3 

31.7 

30.7 

3 

20.5 

10.1 

21.2 

20.5 

21.0 

20.0 

33.0 

30.3 

4 

20.3 


20.4 

20.2 

20.0 

22.7 

40.0 

00.0 

ft 

25.4 


21.1) 

25,0 

25.2 

30.1 

35.0 

40.7 

0 

22.8 | 

23.3 

22.0 

22.4 | 

22.0 

25.0 

28.0 | 

32,8 

Average. 

21.0 

21.1) 

21.7 

21.7 

21.7 

25. 5 

32.8 

41.0 


* In IhiH table ouch score in the Bum of the time in seconds and iho 
number of errors. In Hie second column is nhown the aum of the time 
nnd error quanliLieH when subjects are paced for equality of Lime and 
errorm In the third column the fjooreg represent the awn of the two 
quAiililieH when Lius subject is asked to go more slowly, ho that the error 
count in erne-half the Lime score. In all cases the experimenter only, 
not the subject, is aware of the time and error relations. Instructions 
nrc given only during the act of tracing and consist solely of "go more 
slowly" or n go faster.' 1 Scorca arc averages of five circuits in series. 

all levels of the learning curve where subjects can be paced, 
which includes all but the first three or four circuits in the prac¬ 
tice of subjects of low eflieioney. It holds for subjects of high 
or average ollieieney at nil points of the learning curve. 1 Low- 
over, this constant relation does not hold when the subject is 
not paced. Ah an illustration, if the subject adapted to equality 
of time uml error scores be asked to move very slowly and avoid 
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errors, he will take more time than is needed as shown hy tho 
sum of the time and error scores. The subject must ho worked 
over very gradually since any sudden emphasis upon avoiding 
errors is certain to involve a time factor too large for the con- 
etant sum. 

Now what is the meaning of this peculiar constancy? Tho 
answer seems to rest upon the fact tlmt wo are measuring 
the capacity of a sensori-motor pattern to endure stimulation. 
The subject is moving his stylus down the middle of a narrow 
path. If he moves slowly he makes few errors, if he moves 
rapidly he makes many. In the practice involving equality 
of time and error scores he was asked to movo nt Hindi a Npeed 
that lie made one error for each aecond of time taken. By 
reference to table 1 it can be seen that this will involve the 
highest speed for which the constant relation holds. Tim time 
taken to make the circuit under such conditions becomes a 
reciprocal measure of the endurance capacity of tho pattern. 

Let us consider a subject who, say, makes tho circuit in twenty 
seconds with twenty .errors. This subject, at tho name level 
of learning, will make the circuit with no errors in forty seconds; 
which means that if forty seconds are taken the coordination 
pattern is not broken; an error is a break in the coordination. 
It is clear that the path of the instrument is made up of stimula¬ 
tion points which stimulate this eye-hand coordination. In 
out example, the reciprocal of forty will then become a measure 
of the endurance capacity of the pattern to meet these stimula¬ 
tions. Or, to put it another way, if there were one thousand 

stimulation points in the path, then or 25 would represent 

40 

the number of stimulations per second the pattern could just 
endure without brealdng, 

Irom the above it can be seen that any paced score can be 
reduced to an endurance capacity score. In practice, we uso 
only results secured from experiments where equality of time 
and enois is maintained, Ibis is duo entirely to tho extreme 
ease of pacing the subject under such conditions. It will ho 
seen that our proof in table 1 involves only the relation between 
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the time and error quantities when the learning factor is elimi¬ 
nated , but the relation holds, with change of constants, for all 
levels of the learning curve where subjects can be paced. Under 
such conditions, the score found from the sum of the time and 


TABLE 2 

/mprcHicMfint as n function of the lanyth of lima interval between circuits* 


CIKCUIT 



80 nmuEcra 

(ONE-PAY IIECEJIQ') 




MM 





Q» 

1 

3.1 

5.0 

7.5 

3.1 

5.0 

7.4 

2.7 

5.0 

7.7 

2 

4.0 

0.1 

10 0 

5.1 

8.7 

11.0 

8.3 

11 4 

14.3 

:i 

5.0 

7.7 

10.7 

7.7 

10.4 

13,0 

11.4 

14.4 

17.5 

4 

0.7 

8.5 

11.0 

10.3 

12.7 

10.8 

13.3 

is. y 

19,3 

!> 

7.3 

10.0 

12.0 

10. (3 

14 3 

17.D 

10.0 

13.0 

20.7 

0 

8.5 

10.5 

13.5 

12.3 

1G.1 

10.4 

18.0 

20.0 

24.0 

7 

0.2 

11.2 

14.0 

13,0 

17,1 

20.4 

18.0 

20. G 

74.0 

8 

10.0 

12.3 

15.3 

14,5 

17,2 

20.3 

IS. 5 

21.8 

25.3 

0 

9.9 

11.0 

ir>. 4 

15.1 

18.2 

22,2 

20.0 

22 1 

25.7 

10 

10.7 

13.1 

10.0 

15.5 

18.9 

22.8 

19.7 

22.0 

27.1 

11 

10.4 

13 7 

17.2 

10.7 

20.0 

23.8 

20 4 

23.1 

20 2 

12 

11.0 

13.7 

17.0 

37.7 

20.8 

24,3 

20.8 

23.9 

27.4 

13 

12.8 

M.9 

18.0 

IB.2 

20, S 

20.0 

20.(1 

24.5 

27.4 

n 

i;u> i 

15.4 

J7.2 

18.5 

22.0 

25.8 

21.3 

24.8 

27.7 

15 

13.3 

15.2 

18.2 

18.7 

22.4 

20.3 

21.9 

25.4 

27.9 

1(1 

13.3 1 

15.4 

17.0 

13.5 

21.4 

25.7 

22,8 

25.7 

30.2 

17 

13,2 

10.1 

18.9 

19.5 

23.0 

20.4 

22.3 

25.5 

29.0 

18 

14,3 

15.9 

18.0 

20.3 

23,8 

27.7 

23.1 

27.0 

32.5 

10 

13.7 

10.7 

10.2 

20.2 

24.2 

28.2 

23.2 

27-0 

30,0 

20 

14.5 

10.7 

20.0 

19.7 

22.9 

20.3 

23.0 

20.7 

30.4 


* The scores in this table are C ecorca, i.c., 


1000 
7 -YE' 


Mi<l are taken from 


paced practice. All conditions arc identical in the three practices ex- 
copt the length of time interval. All subjects are inexperienced. Tho 
median scores arc plotted in figure 2. 


error quantities becomes a reciprocal measure of the capacity 
of a growing pattern to endure stimulation, and the learning 
curve merely murks successive stages of growth in this capacity. 

These endurance capacity scores we have culled C scores, 
since they measure at juicily to ccnuhtrL The formula is C 
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score = where T and E refer to time and errors. (In 

practice the reciprocal is thus multiplied by one tlimmnd to 
avoid awkward decimals). The scores found by simply lidding 
the time and error quantities we have called It scores, raw or 
resistance scores, since they measure, not conduction, but resist¬ 
ance to conduction. TIiuh ft score = T 4- E, nml C score =- 

*002. The learning curvo made up of It scores would be a 

decreasing function and would mark successive flluges in llio 
decrease of resistance to conduction. 

Y. THE LEARNING CURVE UNDER DIFFERENT CONDITIONS OK 
PRACTICE 

Contrary to the widely accepted view that learning is simply 
a, matter of so much practice, or ia largely a function of repeti¬ 
tions alone—most laboratories conduct learning experiment*) m 
though this were true—our findings, from the outset, point to 
the fact that the conditions of practice arc most important (.see 
fig. 2). Thus, under pacing conditions which secure a constant 
attitude of the subject, the learning curve will depend upon 
whether repetitions or circuits of the instrument follow each 
other in continuous series, that is, without a time interval be¬ 
tween successive circuits (our term here is series practice), 
or are separated by time intervals. 

In case time intervals separate the circuits, the improvement 
in the earlier part of the practice will be a positive function of 
the length of the time interval. The rate of improvement in a 
function of the length of the time interval only during the early 
part of the practice, when the coordination pattern ia being 
built. Beyond this early adaptation stage the improvement ia 
a function of the number of repetitions. For convenience of 
description we have called the early stage of the curve, where the 
improvement depends upon more than repetition alone, the 
adaptation stage, and the remainder of the curve where improve¬ 
ment is a function of repetition alone, the facilitation stage. 

The highest initial rate of improvement we havo studied 
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inteival th&a for series practice; and, in the early part of the 
learning cum, is higher for the longer than for the shorter time 
intervals. In addition to the data shown in the figures wo Imve 
secured (1) data for two-minute intervals, and Imre the curvo 
ia a hov 0 that for one-minuto intervals; (2) data for intervals of 
one hour, and here the curvo lies between that for two minute 
and that for twenty-four hours. 

2. Mixed or broken practice. If we consider n practice Hudi 
as that shown in curvo A of figure 4, where the pmutico contests 
of groups of twenty circuits, the circuits being separated by 
intervals of one minute and the groups by intervals of twenty- 
four hours, it will be seen that a negative factor outers in to 
depress the efficiency of initial circuits after the first day; also 
the facilitation line for this type of practice never roaches that 
for oncc-per-day practice. This depression also occur* if the 
circuits within the group arc separated by longer time intervale; 
but the depression is not so great and the recovery i» much 
more rapid in the case of the longer intra-group intervals. If 
instead of the one-minute intervals within tho group we had 
used two-minute intervals, the smoothed facilitation line of the 
latter would rise to the level of the one-circuifc-pcr-day practice 
by the second day. Had we used a group of forty circuits in¬ 
stead of twenty in our curvo A practice the facilitation lino for 
this practice would rise to the }qyq\ of that for 4J>o onc-ciremh 
per-day practice by the third day. If the time interval ho kept 
constant the curve for the two-minute interval prnotice rises to 


Fig. 3. Dbawinq SnowiNa aPlot of the Median C Scrums of SO Siru- 
jects foil 60 CmcniTa ofPiuctjoe under Condition** of 1 
Ciucult peh Day 

The plot is mado upon double logarithmic pnpor. The smoothed lino 
in curve II is n continuation of the lino shown in I. The first live 
stations (station one cannot be shown in tho graph but may be found 
in table 2) constitute the adapf a te'on portion of tko curve mid do no to liter 
into t)*£ facilitation lino, extending from tho sixth to sixtieLli circuits. 
The initial aUtion in curve I, is tho D a corn for Llio JnciliLulion lino. 
The z ordinates for ourve I should bo road from 1 to 10 mid fur curve II 
from 10 to tQO, The smoothing of the facilitation lino was do term mod 
algebraically from the equation log <7 = log B + n log *. (.Sue text.) 
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the facilitation line of the onco-por-day prauliiin by llte twnlinUi 
circuit; and the curve for the one-minute interval pnmlict! ri.se h 
to the once-per-day facilitation level by the thirtieth eiieuifc. 

Series practice—practice without time intervals presents 
a number of interesting phenomena. As shown by curve 1\ in 
figure 4; improvement in this type of practice is terminated by 
fatigue by the fiftieth circuit. If instead of a long series 
of circuits we select a short group of, say, twenty circuits in 
series, and have these groups separated by a twenty-four hour 
time interval, a curious phenomenon is observed: no depression 
follows the long time interval (tabic 3, columns 13 and 10); 
instead; the time interval brings about a marked improvement. 
In such a practice the facilitation line of onee-per-duy is reached 
by the one-hundredth circuit. This location of the facilitation 
level in series practice is, of course, dependent upon the number 
of time intervals inserted, since tho facilitation lino can never 
be reached by one continuous series. 

8, Cancellation of qrovoth differences, From the above clis- 
cussion, it can be seen that growth differences, due to varying 
length of the time interval, can be eliminated by the time tbc 
facilitation stage of the learning is reached in all cases of con¬ 
stant time interval practice; and in all groupings of circuits, 
where the interval within the group is long enough to overcome 
the depressant effect of the change from the short to the long 
time interval. For example, the practice consisting of twenty 


Fia, 4. A, Plot showing data hom u practice with 100 subjects doing 
20 circuits per day, with onc-minuto Intervals between circuits. First 
10 circuits may be read from table 2, The (lot stations are the median 
Cjacorcs of the group for each circuit. The encircled atalions iuo tho 
quartilo points found from the distributions of LQ0 bcovch where each 
is the median of a subject's daily practice of 20 circuits. The U Hcorcn 
for tho quartilelines are Q t = to.3 , = It.5, Q, ^ (2,(1. 

B. Curves drawn for tho data secured from U0 subjects doing 00 
circuits in series, The stations arc plotted from tbc average of ton con- 
secutive stations. (Tho curves aro so close to linear that Huh huUU Cur 
intervals of ten circuits.) Extreme fatigue following fiftieth circuit led 
to termination of practice at sixtieth circuit. Duo to constriction of 
quantile lines this is not considered a facilitation level. 
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circuits per day with intro-group time intorvnlH of one minute 
never reaches the facilitation line of onec-per-ilny prnetieo; 


TAHliU J 

Showing 1 he effect of time internal «iW aerfm wlnplntum ujmn ,niW/ncnl 
circuits in series' 
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• Tho detain this Labia ahow the oflocL of adopting the subjects Ui time Interval conditions 
(the left two-thirds of tho graph) cud thou shilling La circuits In s erica to nt\idy thn cRocl «if 
llmo Interval adaptation upon LheBerloa circuits. Dclweocn lha first and nrcciml, second mui 
Iblrd, third and fourth circuits, time iiilorvnls ol two minutes oro lnlw|X>latr<l. Following 
thou, every odd numberod circuit is in series throughout thoforty circuits of pnirlico. It will 
be noted that every series circuits, os cop t tho e o von loon th, shown a marked foJL in oflirionny 
over the procoding time interval citauit, FKly-dgkt BubJocU were uaed In this le*l. Tlio 
right third of tho table shows tho efToot of first adapting losariee practlco and Ihon inserting a 
U mo interval holweon Iho twentieth and twenty-firs l circuits. Thero Ib no inhibition of 
Improvomont In aeries circuits following tho Lirno Interval nnd improvement lakes pl/vco 
across tho time Intorval. Twenty Bub Joe ts woro ua cd in this test. All subjects weio Inexperi¬ 
enced, Quartilo points aie shown in the first t&at to show tfint tho entire group wo liiniWlj 

aflooted. All eooree ore C 6cores or ■ , 

T + B 

ivliile, with intra-group intervals of two minute^ tho Lino is 
reached by the thirtieth circuit. Theso detail a will be diacuasod 
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more completely in our analysis of adaptation phenomena and 
in the quantitative studies of the leurning curve. 

/ t . Fatigue ntul difference in adaptation. In the past it haa 
been customary to explain by recourse to the protean eoncop* 
tioiia of fatigue and forgetting all thnt we have interpreted 
tentatively us due to growth and adaptation processes. A 
careful analysis of our data, however, seems to allow that 
fatigue, as we know it through experimental research, cannot 
explain these growth differences; and the conception that the 
time interval is responsible for certain growth and adaptational 
changes seems to bo forced upon us. The forgetting factor 
seems also to be explicable in terms of adaptation. 

If we compare scores from a time-interval practice withthoao 
from a series practice, we hoc that the differences cannot be duo 
to fatigue. In table 2, tho series curve and the onc-minuto 
curve start at the name (joint, then separate, and by the fourth 
circuit the station on the series curve is 68 per cent that of tho 
one-minute station; and this constant percentage is maintained, 
with slight wave motion, to the fiftieth circuit of practice. 
Fatigue would not produce such initial differences and then 
stop abruptly, Also, if fatigue were operating in scrica practice 
it would appear that shorter groups of circuits should show 
steeper slopes than longer groups, which is not at all the ease, 
In the adaptation part of tho curve (see table 2) there is a con¬ 
striction of scores observable when quartilo points aro plotted; 
and this constriction is very much greater for series practice 
than for recess practice, and decreases with the increase in tho 
length of the lime interval. In series practice, the pre-facilita¬ 
tion levels, therefore, show much greater slopes for the low 
individuals than for the high ones; in other words, tho individ¬ 
uals requiring longer time to make the circuits arc the ones 
making the greater improvement, which is decidedly against tho 
conception that fatigue is operating here to produce dilleronccfl 
in rate of improvement. 

F). drou th nnd udnptution fnrtors. Hut what can develop in 
the adaptation singe of the learning curve which would depond 
so largely upon length and number of time intervals? Ill 
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the writer’s opinion it is tv pattern (if coiinliuutioii which, 
through certain growth processes, rises in its impurity to endure 
stimulation: it is growing in adaptation. As Ihn writer pointed 
out in an earlier article (Psych. Rev. Mono. .Sup. No. 121), 
the neuromuscular pattern seems to involve, u synthesis of 
elements which, after the time interval, approach simultaneity 
in their function; while, before the interval, they functioned in 
succession. The conceptions of nerve center changes through 
eynaptical growth as presented in the. work of Rappers and 
Dercum would seem to be adequate to account for the growth of 
these patterns. However, the conceptions of change in synopti¬ 
cal resistance, in our own analysis, seem to be utterly incompe¬ 
tent to account for the findings. 

When one considers the growth taking place in once-pcr-divy 
practice and compares this with that in series practice, where 
the only difference is one of time interval, the view aeema (in¬ 
escapable that we are dealing with ft contribution the neuro¬ 
muscular apparatus itself is making to tlvo learning process. 
The efficiency of this apparatus would seem to depend upon 
certain growth processes, and also upon its own inner stale, 
which in turn would be expected to vary with health, heredity 
and emotional state, The writer is convinced that these growth 
processes cannot be explained in terms of such devices ns 
frequency, recency or sntisfyingness. Surely Hfttiufyingnesa 
would work as readily in series practice to “fix" or “stamp in" 
random movements as it would in a practice with time intervals. 
One might even he permitted the opinion that this principle of 
selection of random movements ought to work hotter in series 
practice. We have already shown that in the facilitation por¬ 
tions of the curve the improvement, under certain conditions, 
is a function of th,e number of repetitions; but it will he recalled 
that by such time all growth differences duo to variation in 
length of time interval have disappeared. 

Certain aspects of our adaptation phenomena, however, do 
not appear to be reducible to growth of pattern; at least we 
have not been able to so interpret them. If a subject bo 
adapted to time interval conditions in any part of the learning, 
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n. shift to aeries practice conditions involves two distinct effects: 
first, there is a noticeable fall in efficiency beginning with the 
first series circuit (Lnble 3), and second, an inhibition of im¬ 
provement in the series circuits, which will endure for a variable 
number of series circuits dependent upon the extent of the time 
interval adaptation* It should he recalled that if a subject be 
first adapted to groups of series circuits he will improve through¬ 
out each series and also in the time interval separating the 
groups (see columns Id and 10, table 3), Here we see the effect 
of eurly adaptation to the time interval or series practice condi¬ 
tions and wc have no explanation for this in terms of growth.' 1 * 3 4 

It is difficult to indicate the temporal length of this inhibition 
since it depends upon the degree of time interval adaptation. 
A subject who began his mirror tracing in the laboratory, and 
has had ten circuits separated by two-minute intervals, will be 
adapted to the point whore series of ten circuits may be run 
off with no improvement whatsoever within the series. Such 

1 Iii our roforonccs to inhibition of improvement for Bcrics practice 
following time interval adaptation it in not intended to convey tiio idea 

that these circuits in series count for nothing. In fact, such a view is far 
from the truth. If a careful study of the data in columns 1 to 10 of table 

3 be made, it will be found that the improvement for the second day— 
beginning with Lhn sixteenth circuit— is too great to bo accounted for 
solely by the circiiitn preceded hy recess, It appears that after the re¬ 
cess of one day the early series circuits begin to show their effect, which 
is very nearly what would have resulted had all the circuits been pre- 
coded by time intervals. However, during the first fifteen circuits tho 
learning curve is precisely what should have come from the time interval 
circuits alone, i.a, before the long recess the Bcries circuits have no 
effect upon the learning curve. While the interpretation diilcr widely, 
yet the observation that u marked improvement under conditions simi¬ 
lar to the above follows a long time interval was made by Book in Yiib 
classical study of typewriting. (See W. 1*'. Book, The Psychology of 
Typewriting, tlrogg Publishing Company,) 

4 In nn earlier analysis of this phenomenon our conclusion was that 
improvement could not Lake place at all in series practice, bub this 
interpretation was in error. In order to secure introspections in the 
earlier stages of practice, we had provided time intervals between cir¬ 
cuits and had thus unwittingly secured inhibition of improvement in 
miries practice through adaptation to time interval conditions. 
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an adaptation reappears after a long recess of a monthor a year 
upon the introduction of one or two of the nhnrt intervals. 
This device for the production of inhibition of improvement in 
scries practice is the one, mentioned in earlier pages, we lmvo 
used to study the relation between the time and error quantities 
at various levels of the learning curve. 

Ajs wo have pointed out, a phenomenon arisen an tho renal t of 
adaptation which is identical with forgetting, or at leant very 
similiftr to forgetting. When a subject is making a group of 
circuits each day, the circuits being separated by short lime 
intervals, and the groups separated by one day, a depression 
follows the long recess (see curve A, fig. 4)* This is quickly 
recovered from and, if the intra-group interval is as long as two 
minutes in a group of twenty circuits, or the group is as long as 
forty circuits with an intra-group interval of one minute, the 
normal facilitation line is eventually reached. We lmvn in this 
phenomenon & ease of adaptation to short time interval, fol¬ 
lowed by a depression upon change to a long time interval. 
The longer the intra-group interval tho less the depression fol¬ 
lowing the long inter-group interval. In practice involving one 
circuitper day, an interval of a week leads to nodopruswinn at all. 
The depression seems clearly to be a matter of the disproportion 
between the length of the intra-group interval and the interval 
between the groups. This, to the writer, seems to bo an ade¬ 
quate explanation of forgetting in motor learning. There arc 
marked individual differences hero and certain psychopathic 
subjects lose enormously from this depression factor, blit it is 
not true that low subjects, on the whole lose more than high 
ones, 

6 t Relation to biological adaptation. The writer does not 
find it a simple matter to generalize these adaptational phe¬ 
nomena, It can be seen that inhibition occurs for those condi¬ 
tions which produce the lowest rate of learning, and in general 
iy can be seen that intermittent stimuli which are free from in¬ 
hibition are the rule in nature rather than tho exception. A 
factor which seems to point to biological adaptation is noon in 
our conception of synthesis following tho time interval. A 
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movement following (l tiiao interval in made up of a synthesis or 
fliimilLaneouH functioning of muscular dements which func¬ 
tioned alternately hefore the recess as right and left zig-zag 
movements across the path. The coordination resulting from 
tins synthesis is not in n sense a new movement tit all; if, how¬ 
ever, Morion practice in begun, entirely new movements do arise. 
It iH no doubt this appearance of new movements which lowers 
the efficiency and produces mi inhibition--ns indicated in the 
preceding section at the time when improvement is coming 
from a growing synthesis, If an animal is escaping from an 
antagonist the coordinations already built up may avail but, 
if they do not, series stimulation will result which leads to a 
great change in the character of the movements, not to the 
building up of a new coordination. 6 Overstimulation of a 
pattern leads to breakdown of the coordination; its endurance 
capacity is exceeded; and this leads to the appearance of many 
rapid and incodrdinatcd movements/ 

VI. QUANTITATIVE ANALYSIS OP THE DATA 

1. Gomlanl time internal. By referring to figure 3, which ie 
the curve for twenty-four hour recess interval practice, it can 
he seen that this curve is readily divisible into two distinct parts. 
The first part begins with the first circuit and continues until 
it strikes the straight line of the second part. As indicated on 
previous pages, the first part of the curve we have called the 

6 It in thin fftilurn to iliuLibetween o. coordination find random 
movements which, in our own opinion, constitutes the chid objection 
to Thorndike's conception of motor learning. A growth in coordination 
is in no flense a perseveration of certain random movements: it ia cbrcii- 
lially a Hynthcsin of post effortH where inequalities caned each other. 

•An excellent illufltnition of the midden appearance of new move¬ 
ment* in an overstimulated pattern or one with very low endurance 
capacity is afforded in the behavior of maniacal patients. An is well 
known by careful observers, the supremo difficulty encountered in 
bundling these patients is due to the sudden appearance of new move¬ 
ments—they break away from one’s grusp—and not at all to the great 
energy they show. Thu encounter for the patient involves the break¬ 
down of patterns of coordination and the emergence of random move¬ 
ments. 
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adaptation portion, and the second, tl»c facilitation portion. 
Beginning with the sixth circuit of the twenty-four hour practice 
ancl continuing to the end of pruetico—wo have carried this to 
over two hundred circuits with small groups -it will ho wen 
that a straight lino will smooth all of the points when they are 
plotted on double logarithmic paper. This menus that the 
equation of this portion of the curve is of the type C =-- Bx', 
where C is the height of any ordinate or, in other words, the 
endurance capacity of the pattern at any poinL: tl is a constant 
which can be read on the initial ordinate; n is a constant refer¬ 
ring to the slope of the line on logarithmic paper; and x indicates 
the number of the circuit. In the once-pcr-day curve, H - 
12.6 and n = 0.25. The curves for all constant interval prac¬ 
tices—we have studied twenty-four hours, one hour, ten min¬ 
utes, two minutes and one minute—reach thin same, facilitation 
line and proceed indefinitely toward the right at the same slope; 
however, they do not reach the facilitation lino at the same 
point. The one minute curve reaches the line at the thirtieth 
circuit, while the twenty-four hour curve reaches the line at the 
sixth circuit. 

If logs are taken of the equation 

(1) c ~ nx n , 

we have 

(2) Log C = log D + n log * 

which is seen to be the equation of a straight lino in logs, where 
log B is the added constant and n the slope, The stations (dot¬ 
ted in figure 3 are the medians taken from table 2. To avoid 
confusion, the first and third quarfcile points are not plotted in 
the figure but, when plotted, they also give straight lines which 
are parallel to the median line shown in the graph. 7 

hblcs of residuals as nhfich on the validity of our determination of 
the line of the medians and the constants arc not given, mnee those can 
ho BO readily verified by inspection of our log graphs. The couhIiiuIh 
wore determined by the method of simultaneous oquiitioiiH. Thu data 
are divided into two equal parts nncl for each is formed nn cpmlion in 
log form with the Eiimo B and n constants; from l1ic.hu, using logs of 
scores and stations, the constants are found algebraically, 
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The adaptation portion of nur curve flops not admit of such 
simple muthomulieul methods ns .shown above. In the twenty- 
four hour rums, the adaptation portion is very close to linear, 
but in all other types of practice it departs widely from this 
form. At present it does not appear to us that much can come 
from a study of the equation of the adaptation portion of the 
curve, ami for (his reason we have given it little attention. As 
a clinical (levins the // constant seems to furnish all that could 
come JYojii nn equation of the adaptation curve. It represents 
the upper limit of growth in pattern formation, less the incre¬ 
ment coining from facilitation during the adaptation period; 
and, since it is a constant, barring the wave motion factor to be 
discussed later, it serves us a perpetual measure of the functional 
capacity of these growth or adaptations! patterns. However, 
initial adaptation, measured from the first few circuits, differs 
from what we get with the B constant. In certain clinical 
subjects the initial adaptation may be greatly depressed, while 
the B score is no mini. This will be taken up later. 

jUixrrt or broken practice. When mixed or broken prac¬ 
tices am used, such as groups of twenty circuits with an intra¬ 
group interval of one-miimle and a recess of twenty-four hours 
between groups (see curve A, fig. 4), there is a depression factor 
which follows the long recess. As pointed out in the preceding 
pages, this may lead to a B constant lower than that for con¬ 
stant intervals, in ease the intra-group interval is as short as 
one minute and the group not longer than twenty circuits. A 
device other than the one presented for constant interval prac¬ 
tice, must be used for determining the facilitation line in such 
practice. The depression is soon eliminated by practice and, 
it would seem, should be given little or no weight in deter¬ 
mining the facilitation line in such practice. In our clinical 
work we often use the amount of the depression below the 
facilitation line to study pathological types, hut the line must 
he determined independently of the depression to make this 
possible. Wo have found the median of u group of circuits the 
best representative measure oT the efficiency of that group. 
When twenty circuits are used and the median for this group is 
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set on the appropriate ordinate on long psipnr, a biffilititlion 
line is found which is parallel to that for constant interval 
practice. As previously shown, the B score will lie tin* wuno u» 
for the constant interval under certain conditions^ but under the 
conditions operating in. the practice shown in h[^urn »>, tlu- B 
score falls to 11,6 for a normal group, as compnrnl with 12,G 
for the normal constant in constant interval practice. 8 

9. Constancy of nfor all subjects. We have, already indicated 
that the facilitation lines for all types of practice are parallel 
on Log paper, which means that the slopes of the log equations 
are equal 9 From this it would bo a good guess that all in¬ 
dividuals, whether high or low in efficiency, might have the 
same slope for their facilitation lines. This turna out to be the 
case and n, which is equal to 0,25 , is the universal slope. Wo 
have studied about 300 children, 500 insane, and over 1000 low, 
normal and superior adults among college students, and have 
invariably found the same average slope of the log equation in 
facilitation practice. It is of interest that many of our insnno 

* Tlio advantages attaching to the use of an intragroup interval of 
one minute, na against two minutes, which gives the H conn lent of ISM 
lio largely in the saving of time, since after the fuat day's practice, a 
group of twenty circuits can ho run off in thirty minutes. Up to tho 
pTCsont time no disadvantages lmvo been encountered in this line of tho 
lower constant, Tho device lends itself readily to nil worts of clinical 
studies. The effect of drugs, wave motion in pathologicnl cases, nml tho 
effects of menstruation, are some of the types of research we lmvo cur¬ 
ried out through the use of this typo of practice. It is worth noting that 
the use of the median score in practices of twenty circuits with an intra¬ 
group interval of one minute gives a facilitation line which is not affected 
by the introduction of time intorvals between groups uh long an nix 
months. 

1 It must be kept in mind that the slopes of the coordinate equation 
C = fix 71 are not constant, as can be readily seen by differentiation: the x 
variable appears in tho derivative, which indicates change of slopn at 
each point studied. The constant fllopo of the facilitation lino holds 
only for the log equation or, what amounts to tho aamo tiling, tho plot of 
oodrdinate points on log paper. It is worth noting that tho exponent n, 
while a constant, is not tha slopo in the coordinate equation; but it in 
the slope in the log equation, since it there bocomcs the coefficient of x, 
as log C =a logfi + nlogx, 
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subjects are well below the normal distribution curve for adults, 
and yet these have the flame slope n. In our study of children 
of nil age levels the slope ot the facilitation line is aeon to be the 
Bmuo as for normal adults. This constancy of the fllopo of the 
log equations for all subjects is not only a thing of much interest 
mathematically and physiologically, but it simplifies enormously 
the mathematics involved in the treatment of clinical data. 
Individual differences and wave motion phenomena can bo 
analyzed most readily. 

4, Significance 0 } the B scores. The log equations for facilita¬ 
tion practice show, aa indicated above, constant slopes for all 
subjects and all types of practice; consequently, the only term 
left to show individual differences is the II constant. The B 
Bcorc Yftriefl from individual to individual, and in the same 
individual from time to time; it is only the smoothed facilitation 
line which gives a constant, and then only for certain ranges of 
data under observation. It is well to note that the evidence 
favorfl variation from time to time in the B score rather than in 
a, When the flame slope holds for all subjects, it ia inconceivable 
that the slope factor would vary from time to time in any one 
subject to give rise to changes in efficiency. The B score, which 
we have defined as the functional capacity of a pattern built up 
by adaptatioiml growth processes to the point where all future 
changes will be of a constant character—as in facilitation *—lb 
clearly the term which would vary, I 11 the log form of our 
equation, the term log B may then be regarded 11 s a measure of 
the functional capacity of this pattern to endure stimulation, 
and n log x, us a constant increment—from subject to subject— 
due to facilitation; in which case, the B term becomes a variable 
factor, varying from subject to subject, and with every change 
of state of the adaptatioiml pattern in any one subject. 

The B score has the same meaning at nil points within the 
facilitation practice. This is readily seen from curve A, 

/ 1000 \ . , 

figure 4. Here the inediun b score ( ^ ~j (1 j is found for each 

of one. hundred subjects in a practice of twenty circuits per day, 
circuits being separated by 0110 -minute intervals. These 



24 


GEORGE 8. BNODDY 


median scores for each day arc thrown into a distribution and 
the quartile points found and set on the appropriate ordinate 
for the different days of practice. The first and third quitrtile 
lines ate parallel to the median line, that is they have constant 
B scores, on the average, throughout the successive days of 
practice; and no constriction or change of slope, is found ns 


TABLE i 

Distribution of 750 B stores from 250 collerjc ntmlenh* 


C1ABB 1NT2T1VAL 

i nraur.NCT 

17-17.0 

3 

16-16,9 

U 

15-15.8 

11 

14-14. D 

38 

13-13,0 

10G 

12-12.0 

130 

11-11.fi 

150 

10-10.9 

123 

0 - 0.0 

101 

8-8.0 

40 

7-7.9 

22 

M.O 

10 


Mean =* ll.fi 
Median 11,5 
S.D. *= 2 


♦Each subject does twenty circuits—one-minute interval between 
circuits—in each day's practice. The twenty circuits are arranged in 
eerial order and the median found, From thin median k core, representa¬ 
tive of the day's practice, the B score is found for each subject, Tho 
tablopresents tho B scores for the second, third and fourth days of prac¬ 
tice for each of 250 college students, 

practice continues. This indicates that the dev inti mifl of the 
log scores are constant at all levels of the facilitation curve, 
Standard deviations of the logs of these median C scores also 
average a constant; also standard deviations of the U scores 
found for the median C scores average a constant. TIuh hint 
ia the procedure followed throughout our clinical studies, lluvt 
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Jh, thn B score is found for cadi median C score; and tins gives 
us a score free from the effects of practice. 10 

Tallin '1 allows the distribution of 7f>0 B scores gathered from 
three days of practice from each (if 2f>0 college students, The 
students were equally divided ns to sex and were drawn from 
all four college classes, with students from the sophomore class 
predominating. These HlumliinU have boon found most 
satisfactory for studying college students, hut are too high for 
adults of the general population; yet not ho great a dispropor¬ 
tion exists hero us in intelligence teats. Thcso standards have 
been used with adults of the general population for purposes of 
clinical study, where only extreme deviations are of interest. 11 

YII. ANALYSIS OF STABILITY 

L The B score as a measure of stability . The B score can be 
defined as the basic endurance capacity score, or the measure 
of the functional capacity of a scnsori-inotor pattern built up 
by growth processes to the point where it undergoes, through 
repetition alone, a measurable and predictable set of changes 
called facilitation. As we have indicated, this capacity varies 
from time to time. In other words, the B score becomes a 
measure of the stability of the sonsori-motor pattern involved 
in this type of coordination. Wo believe that it will be apparent 

10 This can he readily done by means or the graph on log paper, which 
gives fairly accurate results, or by moans of the ratio method, which is 
the one usually employed by us, This met ho cl dcpciulu upon tho con¬ 
stant ratio of points fanning parallel lines mi log paper. The formula 
is; individual C score is to median C scoro ns individual B score is to 
median B scoro. Tho denominators are read from a tablo and tho com¬ 
putation enrriori out with one act of n slide rule. 

11 It is worth noting that our findings regarding the 7J score ns the 
basis of individual differences, as well ns our development of tho equa¬ 
tion, arc basic for Thorndike's contentions regarding innate capacity, 
and bin further point that practice increases individual difTorenccs. 
A careful analysis of our data will show that individual diiTcrcnces can¬ 
not bn reduced solely to experience: a bnsic capacity of Homo nature is 
necessary. This last we hIiow varies with every change of stalo in the 
functional capacity of the adnplntional mechanisms which gives rise to 
the phenomenon of wave motion. 
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to anyone who has followed the analysis thus fiu, that this 
measure of stability must have great clinical .significance. 
However, it is well to keep in mind, that it measures one kind of 
stability/namely, that of a particular flcnsorwuofcor apparatus 
and, while this function enters largely into many situations in 
life, it is not a general function and involves no general stability, 

The author's six years of experience with this us a teat of 
stability in a psychological clinic has convinced him fclmt every 
ability has its stability or endurance capacity aspect, and that 
here we are dealing with the stability aspect of one of the most 
widely used coordinations; more cannot unci ought not he said. 
Our analyses of hundreds of psychopathic cases point to the 
fact that the chief cause underlying these losses of coordination 
goes back to toxic or abnormal glandular factors. Most toxic 
states which strike the coordinations built up in the higher 
nervous system also strike the apparatus upon which this 
coordination rests; and this is without doubt the basis of our 
success in studying the behavior of many psychopathic condi¬ 
tions. However, it is both wise and expedient to recognize the 
fact that some extreme psychopathies exist which are inde¬ 
pendent of the coordination studied here. 11 

2. Physiology of stability. It is too early in the development 
of this type of study to venture a serious analysis of what hnj>- 
pens physiologically in the adaptation and facilitation portions 
of the learning curve, but no harm can come from a tentative 
ordering of the field for purposes of orientation. It seems to the 
writer, as often noted in these pages, that in adaptation wc nro 
dealing with actual growth of new pattern which arisen ac¬ 
cording to processes similar, possibly, to the stimulo-taxis con¬ 
ceptions of Dercum' 3 and Kappers. 14 

11 The author is convinced that the greatest danger facing ihc applica¬ 
tion of experiment to the clinical Hold lien in the tendency to premature 
generalization* The applications of Ihc Rinet tests nrnl the conceptions 
of Freud to the clinical field arc cases in point. 

u Dercum, V, X, The Physiology of Mind. >V. R. tiaumlcni Co. 
Philadelphia, 1025. 

U l^ B PP Grfl p A. Uhonomena of ncurobioloxin in Ihu central dojvoum 
system. Folia Nciiro-Riolagicn, 1013, vol. 7, pp, 55 fill. 
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In facilitation t we arc dealing with something comparable, 
perhaps, to condensation of this pattern. There is, of course, 
facilitation taking place from the very first circuit of theinstru- 
ment, but this is mixed with growth factors in all pre-facilitation 
Btngos of the learning. The term condensation is intended to 
point to Home type of molecular rearrangement, comparable in 
a remote way, perhaps, to what takes place in a rubber band 
which is undergoing stretching. It is interesting to note that 
Die ('(pmlion connecting the weight applied and the amount of 
elongation of a thin rubber band is of exactly the same typo as 
that for our facilitation curve. The pressure-volume relations 
of a gus may also lie pub in this form. The adiabatic gas law' 
is usually stated in just this form. 

It is our opinion that of the two stages of the learning curve, 
adaptation and facilitation, the latter is much more clearly 
reducible to mechanical processes than the former, The former 
involves that enormously complex scries of processes tnlung 
place in growth itself. The writer is of the opinion that these 
processes are initiated by Home stimulus, as provided in Kip¬ 
per's conceptions; but that they continue through the time 
interval to complete changes and processes started by the stimu¬ 
lus, must also be considered* There is no evidence that pat¬ 
terns once built up are ever lost, but that they change from time 
to time in endurance capacity is one of the basic findings of 
this investigation. The causes of the regular cireuit-to-eireuit 
waves are unknown but prolonged changes in condensation seem 
to depend, in our experience, upon toxic and emotional or shock 
factors. 

3. Wave motion phenomena. At no point in the study of this 
coordination does the mathematical analysis of the function 
give us greater insight than in the study of wave motion. We 
shall confine our treatment to the analysis of wave motion in 
tlie facilitation portion of the learning curve* In curve A, 
figure 1, it will be seen that the deviations in logs arc constant 
at all levels of the learning curve. Standard deviations of the 
logs of the scores also average a constant for the various levels 
of the facilitation part of the learning curve. Probably the 
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simplest way to interpret this coimcn through the fact that con¬ 
stant deviations in logs of scores us shown in (lie learning curve 
means a constant relation between size of score and tin? amount 
of deviation; in other words, the deviation is a constant per¬ 
centage, on the average, of the size of (he score. This holds, us 
would be expected, not only for distributions, as shown in the 
graph, but also for the avomgn wave motion of individuals from 
circuit to circuit; and this when the deviation or wave motion is 
determined by any device whatsoever. 

It is a simple matter to find Llio wave motion of individuals 
through use of the smoothed facilitation line for each subject. 
Deviations for scores above the line are determined by finding 
the percentage of the to the smoothed seme; and for 

scores below the line, by the percentage of the smoothed to the 
actual score. These percentages will average n constant for all 
levels of the distribution curve. Certain individuals will have 
greater wave motion than others, as would bo expected, Imfc 
when a large group of subjects in studied by living arranged in 
ascending scries, according to size of score, it is found that the 
average wave motion, as expressed in percentage of mean score, 
is constant for the different quarters of the group; that is, the 
wave motion is, on the average, a constant percentage or the 
size of the score. In absolute value, it is greater for the large 
than for the small scores. This holds for both our raw scores 

, i . / won \ 

[T + E) } and our conductance scores I J. Thus it will 

be seen that the highest wave motion—actual, not percentage — 
in conducting capacity falls to the most efficient subjects, whiles 
the highest wave motion in raw scores fulls to the most in¬ 
efficient subject. On a percentage basis, wave motion is, of 
course, equal for our conductance and resistance scores. 

The wave motion depends also upon the conditions of prac¬ 
tice. When constant time intervals arc used the average wave 
motion is fairly constant for a certain range of intervals. Thun, 
in intervals from one to ten minutes in length, Llio average 
wave motion is 12 per cent of the score. Tor constant intervals 
of one day the wave motion is 15 pcrcontof the score. Thu wave 
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motion for Keric.s practice 1 is the highest round in our experience, 
and in our study of 110 subjects the average wave motion was 
2(J per cent of the size of the score. In all of the above cases 
the wave motion is the average ratio of the actual scores above 
the smoothed facilitation line to the scores on the line. 

When subjects with high percentage wave motion, computed 
as above, are isolated from the group for special study, it appears 
that there is u positive correlation between size of wave motion 
and pathological nature of the subject, as determined from his 
history. However, this is considerably less than the large 
negative correlation to he found between the B score and the 
pathological nature of the subject, and also between the B 
scores and the effect of drugs and other depressant factors. 16 
These studies, as well as our quantitative analysis of data from 
clinical subjects, must be reserved for more extended treatment 
in later articles, 

Correlational studies also throw considerable light upon these 
wave motion phenomena and also upon the utility of our meas¬ 
ures of stability. When correlations are found between totals 
or averages of circuits made on the same day they run fairly 
high. In one group of one hundred subjects, in a practice of 
twenty circuits per day with one minute intervals between 

14 In general there is marked agreement between the findings recently 
reported by Hailing worth (Journal of Experimental Psychology, Vol. 
VIII, pp. KJ0-20D) and our own. However, the present writer is unable to 
attach much meaning In Hr* llollingwortli’a correlationn between sta¬ 
bility indices (reducible as wetnke it to wave motion in the presen l study) 
and the effects of alcohol, for example. A large group, studied, as we 
have ours, by means ol wave motion from a central smoothed score, will 
not give, in our experience, a good correlation between wave motion and 
the effect of alcohol; but there is a line correlation between performance 
ability and resistance to alcohol, as pointed out by Dr. llollingworth. 
However, our lack of agreement may depend upon fundamental differ¬ 
ences between our wave motion and his stability index, which we have 
regarded as properly reducible to the same tiling. It is worth noting 
that our 1$ score is the basis of our stability index, while Jlollingworth 
differentiates between performance capacity and stability index. 
With us stability is endurance capacity; with him it is a phase of varia¬ 
bility. 
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circuits, the correlation between the sum of tho eleventh to 
fifteenth and sixteenth to twentieth circuits in each dny’B 
practice, ranges from 0.75 to 0.90 f with an average of OM ± 
0.003. When the correlationa between B scores of tho same one 
hundred subjects,—each B score being derived from the median 
C score of a group of twenty circuits with inter-group intervals 
of one day,—are found for successive days, they range from 
0.60 to 0.76 , with an average of 0.67 =b 0.01. The drop in tho 
correlation between B scores for successive days is no doubt duo 
to the appearance of variations in physical state, which change 
the endurance capacity from day to day. The menstrual period 
in the females is a case in point and will account for some of our 
drop. When averages or totals of successive days are used 
correlations are of course increased. In a group of 80 subjects 
in a one-circuit-per-day practice, the correlation between the 
sum of the eleventh to fifteenth and sixteenth to twentieth cir¬ 
cuits is OM =b 0.006 . It is well worth noting that in a study of 
stability from day to day the utility of the scores does not rest 
solely upon a high degree of self correlation. If averages of 
many days are used, one of the most desirable insights into the 
clinical nature of subjects is obscured. 

There is no question but that initial adaptability, as measured 
by the earlier circuits of the practice, must bo considered as a 
separate function from stability, as measured by the B scoro. 
Correlations between initial adaptability and stability for 
groups of one hundred college students will average about Jfl; 
and this is true when the self correlation in the facilitation, or 
stability, levels is over 0.80. 

4- Emotional states. These states are so closely connected 
with stability or capacity to endure stimulation that it can bo 
said that a vast majority, probably 90 per cent, of low sta¬ 
bilities are of the highly emotional type. This is not because 
they are so variable from moment to moment, as in usually sup¬ 
posed to be the case with these types, but rather in our experi¬ 
ence, because of low basic capacity to endure stimulation. Ah 
would be judged from our analysis of wave motion, wo are con¬ 
vinced that emotional subjects in general do not vary more than 
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normal subjects, when wave motion is considered as a percentage 
of the f*eoro; rather, it is a case of their falling to a low level 
before certain stimuli, and to a level more nearly normal in 
other casesi This does not moan that they vary more than do 
normal subjects when facing one specific source of stimulation. 
However, it can be seen that a subject who falls to a low level 
in this coordination has a very extensive nervous apparatus, 
tiie one underlying this function, sensitive to the presence of 
toxin or, through heredity, capable of only a low resistance to 
stimulation. It is upon this that our diagnosis of general emo¬ 
tional typos depends. If the coordination we are studying 
were h'SvS extensive, our diagnosis of general emotional in¬ 
stability would have small utility. 

Our findings seem to support the Dewey conception that 
emotions are breakdown phenomena, which present the picture 
of coordinations functioning with lowered efficiency. The con¬ 
ception that the neuromuscular systems which underlie these 
coordinations fire sensitive to the presence of toxins, comes from 
our general clinical experience and from the additional fact 
that, us our research Hcems to allow, these coordinations are 
simply built-up neuromuscular patterns, with variable capacity 
to endure stimulation. AVe are convinced that the popular 
conception, that coordinations are dependent upon the forma¬ 
tion of connections, has slight utility uiiIcbs these connections 
are conceived as bonds with variable capacities to conduct. 
This variability would seem to involve a ready tendency to bo 
depressed, ffl 

6, tiex differences. In our earlier studies of this coordination, 
wc wore much impressed by the bcx differences obtaining in 
initial portions of the practice. The female college student was 
found to be superior to the male in initial adaptability. This 
is so great that, when unselected groups of one hundred of 

14 The best (JiflciJHtiiQn of Ibis nature of nervous coordinations wo find 
in Henry Head's nnulynirt of 11 Vigilance-^Conceptions of Ncrvoua and 
Mental Kiiorgy," brit. Jour. Psych,, 1923. We arc not inlcrcHtccl in 
hiH notion of vigilance but wish merely to recommend the article an an 
excellent iliucummui of certain neglected plmacs of nervous function. 
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each sex are studied, the experimental coefficient, McCall's 
device for showing reliability of a difference, will average in tho 
neighborhood of LG, indicating a difference too great to he duo 
to chance. We have usually used the sum of the sixth to tenth 
circuits, inclusive, or the fifth circuit in serial order, to deter¬ 
mine this adaptability. Earlier portions of the curve cannot bo 
used since, at such points, the standard deviation is too large to 
give a reliable difference* 

The differences shown above for adaptation disappear as noon 
as the facilitation level of the curve is reached. Thin would 
seem to point to the fact that our differences were due either 
to fundamental differences in adaptation or to experience fac¬ 
tors. 17 We have not the space to go into the merits of this 
question but it may be worth stating that tho author believes 
the sex differences in the adaptation portions of tho curve go 
back to fundamental differences in adaptive capacity. When 
children of various ages arc studied, it is found that tho sex 
difference does not appear until after pubescence. This does 
not settle the matter, of course, since some would contend tlmt 
the female's extensive experience with the mirror begins at 
about that time. However, if there is u carry-over from this 
general use of the mirror to our function, it is not evident in the 
results of large numbers of psychopathic females who, though 
ardent students of their own mirror images, give very much 
lower records for initial adaptability than for stability, as 
measured by their own facilitation scores. On tho whole, 
the evidence is very convincing that the posb-pubcsccnt male has 
his initial adaptability depressed by some glandular factor 
associated with the coming of sexual maturity. 

6. Relation to intelligence. This function 1ms a very low cor¬ 
relation with any of the established measures of intelligence. 
The correlation is so low as to point very clearly to the fact that 
the two must be considered as almost completely independent 
of each other. Correlations between B scores and intelligence 

11 Our subjects are all inexperienced ho far as iiho of any upparulmi fur 
studying mirror tracing is concerno cl, Woroforiicro to tho poHnibilily of 
experience arising from the general uao of the mirror. 
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scores, secured from Army Alpha , Otis Higher, Mmlimeter and 
Thnntom tests, range from 0.20 to 035 with small probable 
errors. When initial adaptability in correlated with these 
measures of intelligence the correlation rises noticeably and 
then ranges from 0.30 to 0,38, When children are measured 
by the KUuiford-Hinel, and the age factor held constant, the 
correlations with 11 score will average 0.20 zb 0,03, and with 
initial adaptability they rise to 0.37 rb 0.02. 

The writer feels that the rise of correlation of intelligence 
with adaptability over that fur stability grows out of the fact 
that subjects with low initial adaptability in this function are 
in general slow learners, and that the learning element enters 
somewhat in the Lasts. When maze learning is reduced to con¬ 
ditions of adequate control, the correlations for initial adaptor 
bility in the maze and in our coordination often rise as high as 
0,75 for college students. When the Army Beta tests are given 
with modifications, involving verbal instructions and change of 
time, the correlations with initial adaptability average about 
0.50. 

In order to throw more light upon initial adaptability, we 
have made a f mall study of aged subjects. In almost every 
case the .standing of those subjects in adaptability is much 
lower than in stability, when both are compared with the same 
trails in our standard college group. This is so much the case in 
our studies that old age can be considered as involving lowered 
adaptability rather than lowered stability, although the latter 
is found in very advanced years. Individual difference seems 
to piny a very large part in determining the time when lowered 
efficiency may be expected. Our data, 20 cases between GO and 
80 seem to point to the fact that extremely low adaptability is 
found more among males than females. 

We have made a study of three hundred children and adoles¬ 
cents ranging in age from six to eighteen years. It is found that 
the normal child of six years has a stability about 65 per cent 
that of an adult; a child of ten has a stability 75 per cent that of 
an adult; and an adolescent of eighteen years lias, cm the average, 
adult stability. 


the jouuhai. or Am-inn mvciioLociY, voi. x> ho. 1 
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VIJI. STUDY 01' TYI'V.S 

Space is not available hero, for n satisfarlmy nf wly of clinical 
types. These will he presented in special studied later, l ml, nt 
present enough c.an he presented in brief f< mil In nlmw the |mssi- 
bilitics of this type of research in the clinical field. We have 
studied stability in focal infection, the college student, men¬ 
struation, administration of alcohol and other drnpa, and 
among patients in a mental hospital. A few of linen* will he 
discussed briefly. 

jf. College students. In our study of college studeul ^ wo have 
been interested in determining the lower limits of stability 
where college work could just be done. Our H m ores have been 
turned into sigma index scores, or as wn call them, tJnhililtj 
index scores, where the normal is WO ami a deviation of one 
eigma from the mean is given 30 points on the index >*rnh\ 
College students with stability indices oh low as 70 this in¬ 
cludes about 7 per cent of the college population ns measured 
by us^cau rarely do wholly But ittfac Lory work. When saliu- 
factory work: is clone under stability as low as this it will 1m 
found that the student is doing only part lime work or is taking 
only specially favored subjects. Ah the, higher rlusse.H fire 
reached the unstable students more and more luul niches 
adapted to them; the unstable freshman or sophomore is much 
lower in his class standing than .students of the name .stability 
in the senior class. Unstable students in college are not weeded 
out so rapidly by college standards ns is the case with low 
standing ii> intelligence. 

2. Menstruation . We have made a study of one hundred 
females with special attention to the fall in stability at the time 
of the menstrual period. There five enormous individual differ¬ 
ences here, some normal college girls being brought to a near 
pathological level, while others are only slightly affected, .Sub¬ 
jective symptoms and stability, while related, do not correlate 
highly. The period of maximum instability begins shmlly 
before the first subjective symptoms appear, risen to :i maximum 
and falls rapidly at the appearance or flow. The average 
college girl falls to SO per cent of normal stability (,S7. Iwh x 73) 
at the time of her greatest menstrual disturbance. 
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it. htiivnlH in a mr.ntul ImpitnL 1 * Aside from our work with 
college students, our most extensive application of this experi¬ 
ment to clinical fields has been tlin study of patients in a state 
inontal hospital. I hoc about live hundred insane were studied 
for slnbilily. I )evintions from normal are very marked. Less 
than I per cent of college students are as low us the median 
stability in a state mental hospital, The high 10 per cent of 
adults in a state hospital will average in stability slightly lower 
tlmn eight-year-old children. The highest instability we found 
among dements (lenninal form, not prnccox); and hove we 
saw the clinical picture of extreme old age, where the adapta¬ 
bility is depressed much more tlmn stability. Wave motion in 
stability parallels change of state in all forms of intermittent 
or circular insanity, and may he used to predict oncoming 
changes. The highest stability is found among a snmll class of 
dementia praccox simplex patients. A few of these patients, 
though very low in adaptability, wore normal in stability. 

IX. SUMMARY 

In this study of mirror tracing with an instrument of our own 
design, called the slnhiliineter, wo have attempted nn analysis 
of the learning curve under various conditions of practice; have 
studied the inlluenceof the time interval upon the learning proc¬ 
ess; have made an analysis of individual differences and have 
attempted an application of these findings to the clinical Held* 
The learning curve has been divided into two parts, an adapta¬ 
tion portion, which begins with the first circuit of the instru¬ 
ment ami continues for a variable number of circuits; and u 
facilitation pari, which begins at the end of the adaptation part 
and continues indefinitely. During the adaptation stage of the 

M OnrMmly of I he ptUienls in u hLiiIc mrnlul ho.spilul was carried out 
sitlhf* ntuhiSiulr 1 (nfipihil ul I’rovo, Puli. We are greatly indebted to 
l)i ( ii'nigr K Jlyili' r now clccesLHcil, former miijcriulenilenl nf lliolJtah 
iiiMihiluHL, \\]| ( , unu'il I Iml Die iiivesli^iitimi bo undertaken there and 
wini j'uve j;i , in'n>iml\ of l his I uno in aiiling our researches. We lire also 
iofJrbfn! hr J)j- I'frsIr'Mct Dunn, jucaenf aiiperjnl*a)rjeuf nf llie hospital, 
wholnm milcil n,< in nvi v u ay passubl<\ 
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curve; the improvement 1ms been shown to he. :i positive. func¬ 
tion of the length of the time intervals helween rirenils; in the 
facilitation stage, the improvement is n function of I lu' number 
of repetitions. Improvement during adaptation has been 
interpreted as dependent upon growth processes lending lu 
formation of neuromuscular pattern; while facilitation tins been 
conceived as growing out of condensation of lliis pattern. 

Scores are found from the time and error (pianlilies. When 
improvement has become very slight, or is inliiliiteil by special 
devices, the sum of the time and error quantities is shown to 
to be constant, i.c,, T -f IS ~ R, for all variations of emphasis 
upon avoiding errors, from the point where. T ~ E to the. point 
where E = 0, R, in the Inst case, is the time taken to make a 
circuit with no errors; and 1/li ~ C becomes a measure of the 
endurance capacity of the patterns formed. 

The equation of the facilitation function in of tin* form (', ~ 
Ba?, where C is the endurance capacity of the pattern at any 
point, and B and n are constants, The exponent, », is found 
to be 0.26 for the facilitation level of the learning curve, and is 
constant for all subjects and nil types of practice at this level. 
The B score, basic endurance capacity, may be readily deter¬ 
mined, and forms the foundation (or a study of stability; and, 
with the addition of a score for measuring adaptive, capacity, a 
new device for studying clinical subjects is made available. 
Brief clinical studies have been presented from studies of college 
students and from patients in a state mental hospital. 



TESTS FOR TRANSPORTATION PILOTS 
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because. ii number of inquiries have been received, it is felt 
that if might lie worth while to publish a brief statement 
of the tests lluiL have been developed for transportation pilots. 
The tests are being standardized and applied, at this time, in 
the selection of taxicab drivers. However, it is felt that the 
psychological principles underlying the safe conduct of any 
transportation vehicle are the same whether it be a passenger 
or freight motor vehicle, a street car, a subway, an electric 
elevated line, a steam or electric railway. 

While, hoping that it would not he necessary to publish 
anything until I lie completion of the work, this publication has 
been forced because of the popular and misleading publicity 
that luis appeared in the newspapers and magazines. \Ye trust 
that it will ha understood that Ibis publicity has be.cn a forced 
one ‘bemuse of the unyielding demand of the industry. 
Another reason for the. hesitation to publish any results is that 
the tests are still in the process of making, Even since the 
publication of parts of the tests for the purpose of illustrations 
in the recent book, Snow’s "Psychology in business Relations," 
it has I men found advisable to modify the technique and 
apparatus. 

This statement does not allrmpt to point out the technique 
used in tin; development of the. tcsl 1 nor the largo body of 
material that Ims been collected up-to-date. All this, it is 
hoped, will he published in some, monograph scries when the 
work is com|deled. 

The tests are used at this time for the selection of taxicab 

< tSnow, A, .f., "Teifts for ( 'Iniiitfrms, 11 Imiufilnnl I'nydirihiccy. 1 nl. I, 

Nn. I. 
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drivers at the Yellow Cab Company of ChirnRo as well as in 
other taxicab companies in the following cities; Louisville, 
Cleveland, Pittsburgh, South Bend, Toledo, mid Omaha. 
In Omaha the tests arc being given by lhe Omaha Safety 
Council to any driver— automobile or street car who wauls to 
avail himself of the opportunity. 

Up-to-date, in Chicago alone (Yellow Cub Company), 
twelve thousand applicants have been tested, of whom Hirer 
thousand are at this time in the employ of (lie Company. 
The Company employs a total of six thousand drivers. The 
rejections, since January first, have been lb per mil of all Uie 
applicants who have aspired to become Yellow Cab drivers. 
Rejections buve been based upon the applicant's inability to 
pass the psychological tests satisfactorily. The reduction of 
accidents since January has been substantial. 5 

The following contains a very brief (Inscription of Urn tests 
used at this tiino: 

Major Tests: 

1. Physical examination. This examination is given hy n 

physician and consists of a rigorous exiuiiinnlion cov¬ 
ering the usual fields such as the eyes, ears, reflexes, 
blood pressure, Wasscrmann, heart, lungs, ole, 

2. Intelligence tests. The tests for intelligence consist of a 

group of very simple problems in printed form, The 
pamphlet which contains the tests include* also nil (he 
necessary directions and sample problems so that if can 
be given to n large group or individually without nqy 
oral instruction or interpretation except for the taking 
of the history of the subject. The tests require voiy 
little writing. We assume that the subject knows noth¬ 
ing (due to formal education) but wlmt wc attempt to 
teach him while he is taking the test. Of course he is 
expected to be able to follow very simple, directions, ho 
able to make marks and figures, and to copy letters. 3 

1 Ibid., pp. 40-14. 

‘For illustrations of the intelligence IcHt, second revision, wve. Know, 
A, J., Psychology in Busimraa Eolations, pp, 5‘21 Wj 22. The lentn us now 
uaed, however, have undergone still n third revision, 
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The lime limit is l\v(*nty-fiv<» mimilPH. We attempt to 
innifflirr tin* intelligence of Hie individual by Che use of 
the followin^ tests: (n) iuimediiilcMind remote memory, 
(h) iklleiilinn without (lislrnd ion, (r) attention with dis- 
Inudiou, (d) Hpnn of ohservalinn, (c) space perception, 
(/j iump.ery, (p) mluplubilUy lo imimml situations, 
(It) mm on tcmniiuin somm lype), (z) lournin^ p (j) speed 
of read ion, (/,■] |i(‘iH i voniii(T. 


Thin irvii if'ii v .ms of l In* fnlh iwinf' nature: M) Wft mlimed the limo 
from Iwenlv-lixe In lift ecu mi imO-n, ohlainiiiK the surne distribution, 
bttLli for I lie whole touf and fur parts of il. (If) He (dirnmated tho 
printed t’onrnd, mlmduclnry im-lnic lions and now ^irc thcNO family, 
thr reason hnni' (lint since the '■nine of thn leal, is entirely dependent 
on the mihjcel’M ninlm-fit nmlini' of what he in In do, wc can he tier chock 
up on lliiu iiniliTi londihK when the instructions are oral. Our criterion 
far tin 1 civinp of iiMnietmiei in, ran flu* toil jar l dumimtrntc an undni- 
Hlaudin^ of w hut In- in to (Ini' l-h W'v have chunked tlio type of "tnimplo 
problem.” We found that many subjects failed to profit hy the usual 
presentation nf the ''cample pi able in” imeli an (lie following; 

iS'ci m/i/r; 

Write fin (In* dull* d Imr tin 1 name of tin- automobile that can bn 
spelled with tho fidlimma h th is: UOKI'\,. ford.., .. 


OoiiwipLcnllY we elinnpi d litem to tin 1 fidlowina type; 


H. Write on flu 4 ilnthd line the name <if Llic automobile Mint can bo 

upclled with thi'iii' letter i I'fipr.. 

The name ia 1*'* Jill>. 


We tell the subject In rend everything between the heavy linen, to 
avoid luivini; him : K i j * the answer. 1 ti tins type of problem then, tlio 
subject | 0 'ta u m<>f**r n mftrrt ttn n\ b> Ids learning, and very few fail lo 
profit Iiv tlio example, f l * Yl e inunnped tnslill fat (her spread out the 
low teal Mitn-h. ( r rIn* problem was lo compound a teal in which tlm 
lowest t\pca of irdelli|o'nn* would In 1 spread diflerentiated- over an 
liirj'e an urea an possible, so tluil il would he possible h> choose care¬ 
fully (roiii ainoiu'| limn i Will. llo i i e vision, lui l l a pei cent ineeive 0 
fur H anil e, i*i) Of roimir, finui e ij lenciiec u o w ere aide lo eliminate 
umhiipiilina anil to hnlnmr up (he Lnd pciierally. 
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Theory: In our work, bo far, \vc have discovered that 
average or superior intelligence if) no index to n pcrwoii’a 
ability or inability to guide a vehicle, wifely very low 
intelligence, however, invariably if) im index. 

3. Emotional stability.* Apparatus: The applimUm used in 
this test consists of an ordinary kilehen lahlc placed 
in a dark room. The table if) equipped with two in¬ 
dependent electrical circuits, one, which we will call the 
X circuit, for the purpose of occupying the applicant's 
attention; the other, which wc will cidl the Y circuit, 
is used to distract the subject, The X circuit consists 
of the following parts; two foot pedals, one hand 
switch, and two panels of lights, nil in scries. The 
lights on the two panels arc in parallel, one panel being 
mounted on the table and the other outside the dark room 
on the experimenter’s controlling hoard. The two pedals 
are controlled by the subject's feet while the. hand swi leh 
is placed to the left of the panel containing the lights. 
In order to light the eight electric light bulbs the subject 
must place his two feet upon the font pedals and bear 
down with bis left hand on the switch while with his 
right hand hcmnkeB the appropriate, conned ions on the 
pauel, the process being very similar to that used on mi 
ordinary telephone switch board. 

The Y circuit consists of a bnkclito board inoimLcd 

* For original test see Ibid., pp, 535—530. 

Our first idea, for this test, was found impracticable) because of Uto 
large expense involved in the construction of the apparatus. 

Tlio idea was to have the prospective pilot demonstrate his nhility 
to control a rapidly moving car. This "car" (sent and control) was to 
be suspended from a horizontal rail, The rail was to bo inclined Id a 
degree which would permit the "car" to develop a high rail) of speed by 
means of gravity. In the construction of the support of the ear tliero 
would bo devised an automatic release which would, at a given moment, 
drop the "car" and the subject several feet. The ntlenlimi of the mib- 
ject would be controlled as well ns his hands ami fed. The subject 
would be instructed to stop his "env’' at a given signal. The operation 
of the "car” as well ns tho controlling devices was to be nutomiiUo. 
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perpendicularly upon the top of the table and 10 inches 
in front of lhe cnbjecl's face. On this board are dis¬ 
tributed electric wires wliieh net as ppark gapg and aro 
controlled by a main switch outside of the dark room. 
One lead of win* (epurk gaps) in extended in such a way 
tlitiL a shock can bn administered to the subject's left 
band. This Y circuit in in scries not only with the 
main switch lml also with two other switches which are 
in parallel mui controlled by the band and the other by 
the foot and to I he right of the subject. By Lhc use of 
th050 last two named switches the subject can at any 
lime intercept the (low of electric current in the Y 
circuit. Tin 4 electric power for the Y circuit is trans¬ 
ferred by the use of twelve ford coils, a high-frequency 
transformer (ll0-2o,0n() volts, 10 amperes), condenser, 
tesla coil and rotary epark gup, Tho reactions of the 
subject arc, automatically recorded by the use of a atop 
waLeh, which is in parallel with the Y circuit and is 
controlled by u set of relays and a magnet. The 
reactions within tin', body of the subject arc recorded 
by the mm of an ohinineler and galvanometer. 

Method. Tim subject is brought into the dark room and 
asked to sit in n chair facing the apparatus. lie is 
told to place bin two feel upon Llio two pedals of the 
X circuit and press down the switch of Lhc same circuit, 
With bis right hand, he is told to operate the small 
switch board of the X circuit lighting the lights in 
order, one after Urn other. To (lo this the subject 
must, by a trial and error method, discover succes¬ 
sively lhe terminals which will light the lights in the 
desired order. lie is not only told to do this but he is 
also shown how to do it and he must demonstrate his 
understanding to the satisfaction of llio experimenter. 

1 |e in also told that if he should fail to light the lights 
in order (which always happens) he will “blow a fuse" 
creating uennditiun made up cUic.lly id a winking dinpluy 
of Hashes of light, lie in told that he must eliminate 
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this display, at once, iiy operating the hand mui foot 
switches found to his right (this, as we have pointed out 
above, controls the flow of electric current tlirmigh the 
Y circuit). Here, ns before, the subject is told clearly 
wlmt to do, the instructions arc demonstrated, and he, is 
made to demonstrate his understanding to the satis¬ 
faction of the experimenter. On the right arm of the 
subject is mounted ft copper plate which terminates in 
the ohmmeter and galvanometer. 

The subject is given to understand that the object of 
the test is to sec how fast he can light the lights in the 
panel of the X circuit. At the same time, however, he is 
impressively told that if he should see anything unusual 
happen such ns n flash of light or if he should feel a 
shock, he must shut the current off by operating the 
two switches to his right (Y circuit). The subject is 
instructed in semi-darkness, all of the apparatus being 
hidden from his view but the switches and the panel 
containing the electric light bulbs that he is to operate. 
When the test begins he is left in total darkness except 
for the meager light that comes from the small Inilhs 
which, incidentally, arc painted black. 

This test consists of two parts: 

A. Reaction time during fear: In this part of the Lest 
the experimenter permits the subject (after he 
has been left in the dark room) to light three lo 
five lights end then he administers the shock and 
the disturbances created by the Y circuit. The 
subject intercepts the flow of current as rapidly 
as he can by the use of the two switches Lo his 
right. The time that has elapsed during Lhe 
administration of the disturbance is recorded 
automatically by a stop watch; and the resistance 
ns well as the change in electrical voltage in the 
subject's body is recorded on the ohmmeter and 
galvanometer. The experimenter, by the use of 
the corresponding panel of lights in the X circuit 
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uulsidu the dark room, iH able to check the movc- 
nii Tiki (if ih« subject, who must imc his two hands 
iiiiil feet , as instructed, in order to be able to light 
llu 1 1 mil ih on the panel. 

r l henry: The I henry underlying this part of the Lest is 
hiiM'd upon lho analogy drawn from the actual 
nprratinn of a (rmiHpurCnfion vehicle. In this 
It M, an in nuilrolling the movements of a vehicle 
f I he jiilol ’s attention bring held by the usual op- 
rrulinn of ihr vehicle), the niton lion of the eub- 
jrel is held by his attempt to light the bulbs as 
directed, Then, suddenly, mi emergency is 
mulled which disturbs the pilot—in this case, 
(he subject, emotionally, and to which he must 
Mimssfully renul. 

li. lomdionnl stability: In this pari of lhe test the 
fOibjiT.l is under Ihr same conditions as in the first 
part of lhe test with lhe exception that he is told 
In move his feel buck on to the two pedals and 
his hand to Clin switch controlling the small 
electric light hoard (X circuit), lie is told also 
to continue In light Mm bulbs as rapidly as he can. 
Muring (his part of the test the subject is dis¬ 
turbed four times as in the first part, the difference 
mii iply bring that the experimenter records very 
carefully the data supplied by the ohmmefccr and 
galvanometer. 6 

1 'Pile results ohUimcil by lhe \vm\ of Lhe gulvanomuler uro not alto¬ 
gether iiiLliHraclnry lirnuin 1 it is very dillioult to control IhcmovcmcnlH 
of Lhe mihjeel. The remit* in lhe lirnt pnrt of (he (cat (four reaction) 
do nnL depend upon (lie disturbuiiecH lecordotl by the ^nlvnnoincter but 
rather (lie lime reeonled by (be luibininliciilly controlled stop watch. 
Tin’ whole pruldem nf rneusurina emotional aUihilily ia u terrilicully 
dillie.idt one. While llie line of lhe j'ldvanoiuiilnr bus not been given up, 
i.^peri mental n orJi in lhe measurement of Llie heart beat spued, regu¬ 
larity, ami volume Ihh been begun by lliu unc of a plclhysoniogrnph 
mill n hydninpTiyioeoi'ruijb. 

b (n un imieli an it fma been a yenrainre thi/i artielr was submitted for 
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Theory: Tim test is based upon the theory tlmt the 
record of an emotionally unstable individual will 
show a greater irregularity, increasing lesistanco 
and disturbance in the flow of electric current 
through his body. 

4. Recklessness .« Apparatus: The apparatus consists of a 
small board on which arc cut four irregular lanes. They 
vary in length and width, and begin and terminate at 
two common points. The first lane is the shortest but 
also the narrowest, the fourth the longest and widest. 
The loncs contain various obstructions - sharp turns, 
curves, and irregularities. The lanes arc lined with 
metal strips through which Hows the, current from an 
automobile battery. In series with the- hoard is a 
stylus which can be moved freely through the lanes. 
However, when it comes in contact with the sides of the 
lane, the circuit is closed, causing a slight disturbance 
in the body of the subject. Attached to this circuit is 
an automatic counter which records the number of 
timea that the subject’s stylus cornea into contact with 
the Bides of the lane. 


publication, the following changed in procedure have since hern made: 
(1) It hna been found better not to ugo tho street analogy. Wo now 
simply Bay, “Move the styluB aa rapidly and ns carefully a a you can 
through the lane," demonstrating our instructions, explaining that by 
care we mean "not touching the Bides/ 1 and pointing lo the stop-watch 
and counter. (2) Now, instead of allowing the subject lo traverse tho 
lane of his choice, wo ask the subject his choice, record it, hut require 
him to actually traverse the first lane, which is tho widest and longest, 
(3) In place of the kymograph wo now use an apparatus (dro photo¬ 
graph), specially designed by Gacrlnor of Chicago, which combines all 
the recording tuning fork, seconds, and contacts—on one sensitised 
tape, it being possible with this apparatus to get a record as much as 
twenty yards long. (While this apparatus ia hidden from tho subject's 
view, in order that the entire apparatus may he included in one picture 
we have here placed it on the table along side tho lanes.) 

1 See Ibid, t pp, Ml-542 for the description of tho apparatus used in 
the first attempt to meaauro carolcganoBS. 
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\ in li i in ;i Mi I In* Imanl. run In ining (1 m* lanes, is 
:iii«»lIu*r hoard nj ihr same si/c* roiituniing u mindin' o[ 

mill SUM poillls. I III 'M • Jinilils ;m* rO flisl J‘ll nitwl Mull 

when (lii 1 Mihjrrl approaches and pu^srs, wilh Hie 
-I rliiN any of ihr poinh' of diJlicully found in fhe limes, 



l(i Tj *‘i ] h'i j i mvr in I'fuii f i:K Position 

Mi S l{nliri Is in rtuir^r 


another clrchir circuit, is emnpleled, resulting in ii 
movement nf an Hrclrie tamhour which registers upon 
a .sensitized p;tjx»r which is revolving nroiuid n kymo¬ 
graph. l>n I ho sumo paper, hy the use of another 
rimiit, which operates :m electrically maintained (lining 
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fork, is recorded Lite lime in fmdions of srnm.ls dial it 
takes the subject to complete the test and tils., how long 
it takes him to move the stylus through (lie points of 
difficulty. 1 

Method: The subject is l»!d to Hmt <Iuw lanes 

represent the conditions of the si roots mol Hint it is 
his task to move his car, which is now repreHiiled by 
the stylus, through tmy one of Ihe lanes that he. clvmscs, 
so that the motion of the stylus which he now unifies 
should terminate at the other cm! of llic June, lie is 
also told that the object of the teal is lo sue htw' ropitlly 
he can move the stylus through the but 11 if it lie must 
he careful not to touch tho side of the lam; ;is Ihul would 
count against him. lie is given to vmdcvsland that if 
lus stylus comes in contact with any one of the obstruc¬ 
tions of the lane, that that would he parallel, in the 
analogy, with a collision on the streets. The subject is 
also told that the time it takes him Lo complete the 
movement is recorded by a slop-wal rh ami that the 
number of "collisions" he has is recorded by the. auto¬ 
matic counter. 

As a matter of fact, the experimenter is in Iciest ed only 
in the judgment which is involved in tin; selection 
of the lane that the subject desires lo Imverso, Lhn 
data recorded on the kymograph. This pari of the 

1 At first it was thought that it would he best to nmord f lie iinmuiumt* 
of the subject by the use of a pencil instead of u stylus. Instead of the 
use of the kymograph the record would be traced upon it uniformly 
moving paper (the motor being controlled by a governor) pushing under¬ 
neath the board containing the lanes. In order Lo designate upon this 
record the place where the subject passed through an ohnlriicLioiui 
metallic plate would be placed underneath this moving paper. This 
plato would contain projections corresponding to the points of difliuulLy, 
so that when the subject traced the path of the lane with the pencil, an 
index of his approaching and passing through a point of iliHieully would 
be registered upon the paper. One can easily sen that II) in record would 
contain tha rate of speed with which the subject moves the puuuil through 
the lane* 
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rrciinline apparatus ia not visible to the subject nor 
dors lie kiiov; anything about it. 

Theory: The* llirory underlying thin lost is that the 
careful driver will select the lane which permits him to 
make (he lifHt tilin' with flu; least number or "accidents" 
and hIkci (lint he will slow down considerably the move¬ 
ment of (he slj’hw fin hn Mp/mmohcK and passes any 
pel jibs of rlillinjlly found in bin path. Of course thn 
reduced time in passing a diflicully is always propor¬ 
tional In the Lime with which lie moves the stylus 
between unobstructed points. 

Minoii Tf.s’j.s: 

5. iUm>cu/nr futiQuc. Apparatus: Telegraph dispatching aet 
and kymograph recorder as used in the recklessness test, 

Method; The subject is told to tap as rapidly ns he can 
upon the key for one minute. The horizontal position 
of the key is adjustable to such A height that the 
Bubjoel'H forearm can rest comfortably on the platform 
which holds the key. 

Theory: Tim theory underlying this test can bo found in 
footnote (page 523) of Know'll "Psychology in Business 
Uclntions. 1 ' 

(l. jl/uKr-i<for ({csislanco. Apparatus. A stiff Bteef spring 
mounted horizontally upon a board with a hand grip 
at the oilier end, Alongside this spring is a finely 
graduated scale. 

Method: The subject is told to press the spring in a 
backward motion, exerting his maximum strength. 

Theory: The theory underlying this test is to see if the 
subject can sustain a great deal of muscular strain. 
This is obtained by recording the time that elapses from 
the moment the spring is at the maximum contraction 
until it has been released one-third of its former 
distance. 

7, Simple and multiple reaction lime , Apparatus: Ilipp’g 
(lino nos cope; Stimulus lights, vibrators, bell; Reaction 
keys and pedals. 
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Methods: This test 1ms two purls: 

A. In the first part the subject is told In read, hy 

pressing a telegraph key, to u lighl, sound, and 
touch stimulus, ns given hv the experimenter. 
Reaction time is recorded on the. ehronu; rope. 

B. In the second part the subject is linked to respond, 

by the use of pedals and keys, to (he various 
signals which are given by the experimenter, dis¬ 
regarding any other and distracting signals which 
may be given from time to time. Knud inn time 
isrccouled on the chvonoacopc, and the number of 
errors is counted. 

Theory: The t-lieory underlying the first part of the test 
is based on the assumption that Mm subject whose 
reaction time is slower, and more irregular than llm 
average is a worse “accident risk" limn tlm subject 
of normal and uniform reaction time. In the second 
part of the test the subject's reaction time ms wadi m 
the number of errors made is an index to his uhilily to 
pay attention to the safe conduct of his vehicle in 
spite of the usual distractions of the road. 

8. Perception of space a?ul motion . Apparatus: Mounted 
upon a board 20 feet long are two toy vehicles whoso 
motion is controlled by a system of pulleys and weights. 
Stop watch. Fixed scale of numbers three inches 
apart along tracks. 

Method: The subject stands fifLcen feet from the ap¬ 
paratus and facing it, The vehicles are moved at 
different speeds in various directions, according to eight 
different, prearranged combinations. The subject is 
asked at a given signal to indicate at what point the 
two cars will pass or overtake one another, The ex¬ 
perimenter records the error between the subject's 
estimate and the actual point of passing. Kxpcrimen- 
tor also records rapidity and regularity of response, 
speed of learning, and constancy of attention, 
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Theory: Tim (licnry underlying this test, is (hut the eub- 
jei't who is miahlo, wilh uuy degree of accuracy or 
prompt mi 1 : 1 , to make ilia necessary judgment null ora 
from ii visual defect whether centrul or peripheral * 
whirli of cinirrR makes llin subject an undesirable can- 
iliilalc for a pilot nf any transportation vehicle. 

(If coiiw! it in nndersfnod 11 ml, for each test a learning period 
has been established. (Mir Hliiiulurd in giving instructions in 
lo explain them in the teaming period until the applicant 
can dunnm.'itriitf! to ns an mulenilniiding of them. 

In conclusion (lie reader is warned against any undue feeling 
of satisfaction because of the apparent success of the tests, 
It is too early ns yet to f ell with absolute certainty whether the 
problem of the selection of pilots him been adequately solved. 

The work at the present moment is hindered by a great 
number of practical business difficulties, principally labor 
market. In spile of this, however, the work is very promising 
and only the future will tell whether it will be lusting or not. 


(MimuflcripL received April 28,10211) 




There hag always been a certain interest, both popular nml 
scientific, in the question of possible relationships between 
the physical and the so-called mental trails. One of the most 
recent and original attacks upon this problem law been made 
by Naccarati (2), who obtained positive correlations between 
intelligence scores and two indices of morphologic typo: (n) 
the morphologic index, an elaborate measure which gives the 
ratio of length of limb to trunk volume; ami (M the hi git l- 
might ratio, a more simply obtained indication of (In' same fact. 
Of the two measures, the morphologic index is tlu> more precise 
and commonly gives higher correlations with intelligence. 
The height-weight ratio, however, lias the advantage of being 
easily obtained and the fact that it has given correlal'mim of 
+0.75 ± 0.05 and +0.70 + 0,01 with the morphologic index 
(2) makes it acceptable as a fairly reliable substitute for the 
latter. Furthermore,it too 1ms given positive correlations with 
intelligence. 

These correlations Naccarati regards ns indicative of a 
relation between intelligence and morphologic type such 
that the higher levels of intelligence Lend to accompany 
the microsplanchnic type, whereas the lower levels are more 
likely to appear in the opposite type, the maonisplanchnie. As 
Naccarati uses the terms, microsplnnrJinic refers to individuals 
in whom the development of the limbs predominates over the 
development of the trunk; macmplanchnic to those in whom the 
development of the trunk is proportionately greater than that 
of the limbs. Between the two he places tlm iioniKVijihuirhuic 
type, which includes individuals in whom the development of 
limbs and trunk is proportionately balanced, No claim is mmlr 
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for a perfect point, for point correspondence between intelligence 
and morphologic type; in fad, Kaecarnti believes that neither 
extreme, morphologically considered, will lie round to represent 
the highest levels nf intelligence. His contention is only that, 
in a group ns u whole, a general tendency will bn found for 
greater intellectual activity to lx; present in individuals in 
whom the system underlying the activity of the limbs and 
extremities is dominant over that underlying tin; visceral and 
vegetative functions, His explanation of this condition is 
given in terms of the endocrine glands, lie believes that the 
glands which make for the growth of the longitudinal diameters 
of the body arc the same as those which make for activity of 
intelligence. 

Naocarati's work deserves attention, not only because it 
represents a novo] and promising line of attack upon an old 
and important problem, but because a considerable body of 
evidence 1ms been brought forward in support of bis theory. 
In his original publication (2), he presented positive correla¬ 
tions, some of them statistically valid, between scores in stand¬ 
ard intelligence tests and his two measures of morphologic 
type; and in the same study, he reported the absence of sig¬ 
nificant correlations between intelligence and either height or 
weight taken separately as evidence supporting his general 
thesis that a complex activity like intelligence is not connected 
with a limited feature or aspect of Lbo physical make-up, but 
with something which, like the glands, exerts n general influence 
on the organism ns a whole. The groups which formed the 
basis of this study ranged in size from GO to 221, In a follow¬ 
up study, made in collaboration with Lcwy-Guinzburg (11), 
lie confirmed the results of the earlier study; positive correla¬ 
tions, some of them substantial, were obtained between the 
height-weight ratio and the Alpha, Otis, and Thorndike teats. 
This investigation was based on groups of 50, 04, and 252. In 
a study made by MhccnmLi and Garrett (4), "to determine 
whether there is any relation between body growth and the 
speed and flexibility of the individual’s mental and motor 
reactions ;" a comparison of two groups, one having high, the 
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other low morphologic indices, tended to show that "in speed 
and flexibility of mental and motor performances, ms measured 
by cancellation, controlled association, and maze tracing, those 
individuals with high morphological indices surpass those with 
low indices." This conclusion, however, was regarded us 
tentative because of the size of the group, which included only 
57 cases. The same study also brought out positive correla¬ 
tions between the height weight ratio and the Alpha, maze 
tracing, cancellation, and controlled association tests in groups 
of 50, 57 and 150. The general tendency of the evidence is to 
support the contention that there is an appreciable relation¬ 
ship between morphological type and intelligence. 

The question of a possible relation between morphologic type 
and emotional reaction has also been investigated. Naeearati 
and Garrett, carrying their investigation into the field of tem¬ 
perament (5), found that individuals with low morphologic 
indices tend to be less stable emotionally than those with high 
morphologic indices, when emotional stability ia measured by 
the Woodworth questionnaire. This result, too, they con¬ 
sidered tentative, because of the size of the sample, which in¬ 
cluded 54 cases altogether and which was divided into three 
groups of IS, 16, and 20, representing high, medium, and low 
emotional stability respectively. In another study made by 
Naeearati (6), in which 100 psychoncurolics were used uh 
subjects, it was discovered that the “asthenic” patients were 
more likely to be found among the inicrosplnnclmics, the “emo¬ 
tional'’ among tile macrosplanchnics. Landis, (Juliette and 
Jacobsen (1), however, obtained results exactly the opposite 
of those of Naeearati and Garrett as regards emotional stability. 
They found negative correlations, averaging about -O.IK, 
between the height-weight ratio ami various criteria of emo¬ 
tionality, but because their group included otdy 25 cases, they 
did not attach great significance to this finding. ()n the whole, 
the trend of the evidence reported up to this time suggests that 
the morphologic index is a measure of a fairly definite condition 
which is connected with intellectual and emotional reactions 
in a manner which represents something move than ehunee. 
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In view of the uniformity with which Naccnrati's results have 
been confirmed, il seems desirable to report a study in which the 
relation of intelligence to the height-weight ratio was tried out 
on a somewhat larger scale than that attempted in any of the 
studies which have appeared so far, and in which the general 
result lias been a failure lo obtain any evidence in support of 
NlineariLti’s conclusions. 

The study in question was made at tin*. University of Min¬ 
nesota on 1000 native-born white students who entered the 
College of Science, Literature and the Arts in September, 1924. 
The 1 «ol ration within the class of entering freshmen, which 
numbered I IKK), was purely alphabetical; the first 500 men and 
the first 500 women for whom both intelligence scores and 
measurements of height and weight had been obtained were 
used as the basis of the study. 1 It is important to note that 
the 1000 cases studied represented a largo sampling of the entire 
group of mi). 

Height and weight measurements for the women were ob¬ 
tained from the Physical Education Department of the Uni¬ 
versity and those for the men. from the University Health 
Service. These measurements were made as a part of the 
general physical examination which is given by the members of 
these departments to all students entering the university. 
That is, the measurements were made by individuals who had 
received special training in that line and who had access to 
apparatus which gave precise and accurate rcsulLs. 

The intelligence scores were those secured in the regular 
University of Minnesota Entrance Examination which nil 
students lake ns a part of Lho entrance routine. This examina¬ 
tion is a group test consisting of five parts: 

1. IT. T. Moore's Completion Tost. 

2, An Arithmetical Huaamunn Test, ml up led from the Alpha Teat. 


1 The writer wish cm In Umiik l)r. J. Anna Norm, of the Physical 
Education Department, Dr. II. H. Diehl, or Urn University Health 
Service, and Prof. I). (I. Palrraon of the Psychology Department for 
uguuhh to lliu filoH from which Lite original (lulu for Lliia ntudy were 
obtained, 



56 


EDNA HKinUIlEDEH 


3 An Opposites Test of the multiple choice type, prepared hy the 
Psychology Department of the University nf Miniicnotn. 

4. A Reasoning Test, taken from the Psychological Kxnininnliun 

published by the American Council on Kducnliou. 

5, A Vocabulary TcBt, also of the multiple choice type mul also 

prepared by the Psychology Department of the University of 
Minnesota. 

A separate score is given for ouch tost and it final score in 
determined for the test ns a whole, In each component Lest, 
the raw scores are converted into percentile ranks which con¬ 
stitute the scores for that test. The final scores arc obtained hy 
averaging the percentile scores made by each individual in Lhc 
five tests and redistributing these averages according to a 
percentile ranking, 

In the present study, correlations were obtained between the 
height-weight ratio and the percentile scores in each of the live 
component tests and in the examination as a whole, All cor¬ 
relations were computed according to Pearson's product 
moment formula. 

The reasons for considering this material particularly suitable 
as a means of testing Naccarati's conclusions arc mainly three: 

First, the subjects constituted a group considerably larger 
than any that Naccarati found available. On the whole, 
Naccamti's groups have been fairly small. The largest group 
in his original study numbered 221; in his work with Lewy- 
Guinzburg, his largest group included 252 subjects; and in his 
two studies with Garrett, his main groups were admittedly 
small, numbering 57 and 54 respectively, though a supple¬ 
mentary group of 150 was used as the basis of Home of the cor¬ 
relations, Furthermore, his highest correlations have not been 
obtained in the largest groups. The correlations of -1-0.35 di 
0.06 between the Thorndike test and the morphologic index (2) 
was obtained from a group of 75; the correlations of +0.44 db 
0.07, +0,37 rt 0,08 and +0*31 ± 0.08'between morphologic 
type and controlled association, maze tracing, mul Alpha 
respectively (4) were all obtained from groups of 57. '1 he 
correlations of +0.44 =t 0.0G between Alpha and the height- 



1 NTl'iLI j]<IKNCFi AND MKKillT-WElOMT TiATIO 


57 


weight ratio (H) wan lninod on a group of 50. In the larger 
groups, tins correlations were lower. r Hic group of 221 gave 
a correlation of -|*<)/2H :L 0.01 between the Thorndike test and 
the heightrweight ratio (2), and a correlation of +0.13 ± 0.01 
between the Kama measures was found in llio group of 252 (3). 

Second, tin* group used in the present aludy wua prcAiunuhly 
less selected on the Oasis of intelligence. The term “entrance 
examination" us applied to the Minnesota lest is a misnomer if 
LI implies Ihul students are excluded uu the boa is of low scares. 
As n mailer of fact, all applicants for entrance who are graduates 
of accredited high schools are admitted; the tests are given an a 
means of securing information which limy bo useful in adminis¬ 
trative and personnel work. In other words, the lower end of 
the distribution is present in the freshman class and is rcpro- 
sen led in the group studied. NaccaraLi's groups were for the 
most purl students at Columbia University, where the lower 
end of the distribution is excluded on the basis of entrance 
examination scores. In fact, Nuccumti and Garrett report of 
one of their groups (5) that the average Alpha rcovc was 170 
and that only two of (he 51 cases fell into the II group. At the 
University of Minnesota (7), the median Alpha score for fresh- 
men women was I2S; for freshmen men, 121); only 70.9 per cent 
of the men and 7S.S per cent of the. women received A and Ii 
grades. This menus that approximately 20 per cent of this 
entering students receive guides of C or lower. These results 
worn obtained in HUS, lmt. the results of intelligence tests given 
to successive freshmen classes from Hint year on, luivc given 
no indication of a change in the entering students as regards 
intelligence. On the other hand,there is no reason for believing 
that the upper end of the distribution is not represented at the 
University of Minnesota. The results of .standard intelligence 
tests, given in various classes, include sonic very high scores as 
Veil as some relatively low mies. Uor example, Alpha scores of 
20(1 and over nmii with expected frequency. Unfortunately, 
direct compaiisons of the experimental groups in question enu- 
not lie made because of dilTrrenees in the tests employed, but 
the chances are (lint lla* groups used m the present study repre¬ 
sent n wilier range of intelligence than l hose used by NaemmLi. 


Tur jol'IiHai, nr urui n imtokh.'hit, vui.. s. wo. 
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Third, the number of subjects made it possible to divide the 
group on the basis of sex and still have a large number of eases 
in each group, Several of Nnccarali’s groups include, both men 
and women. However, where morphological typo is concerned 
and where glandular factors may bo involved, it is obvious that 
ecx differences may be important. In fact, a sex dil'ierrnee in 
the height-weight ratio is indicated by the results of the present 
study. Specifically the results are as shown in table I. That 
is, the women were distinctly higher in height-weight ratio than 
the men; the difference between the averages of the groups is 
19.4 times the P.E. of the difference. To include the two sexes 
in the same group, therefore, might easily obscure an existing 
relation. Besides, a division of the group on the basis of sex 
might bring out sex differences which would not appear if the 
single group were taken as a whole. 


TADI.E i 



AVbiuriK 

JI/W 

IIATIO 

I 1 nv. 

| 

iupp . 

P-R-dur 

Men. 

0.49015 

o.onion 



Women... 

0.64310 

O.OOIS'l 

0.010(10 

0.001 111 



The principal statistical result's of the study arc given in 
table 2. 

There is a marked discrepancy between these results and 
those obtained in the previously reported studies. The correla¬ 
tions tend to approximate zero and the probable errors are small 
as compared with those given in the other investigations. In 
other words, there is nothing in the evidence to indicate a sig¬ 
nificant relationship between intelligence and the height- 
weight ratio. 

It should be noted, too, that a failure to confirm Nnccarati’s 
results occurs both in final scores and in bcovcs for the com¬ 
ponent tests. If only the final score failed to indicate a signifi¬ 
cant relationship, the result might be attributed to some failure 
in this score to represent adequately the subject's perform¬ 
ance,—possibly to an improper weighting of the component 
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testa, or Iho inclusion of ono or more, poor tests which tended to 
reduce tho distribution to a chance armngement, But the 
separate tost scores and tho final scores give consistent results. 
This, in turn, may simply mean Iliat all the testa tue inadequate 
ua measures of intelligence, I ml this interpretation is improbable, 
since the tests used in Ihe examination have been rather 
thoroughly tried out at Minnesota,- ami some of them else¬ 
where, and have been found satisfactory according to ac¬ 
cepted standards. It is particularly interesting to note that 
some of the tests in the group—the opposites test and the 
vocabulary tent,- are similar to the controlled association 


tahi.i: 2 

Correlations between hci[tht-ireight ratios and percentile scores in the 

tesla indicated 
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Completion . 

- 0 01 

o.oa 

-VO,or> 

0.0ft 
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-l 0.01 

0.03 

-ft .07 

O.ftft 

Qpprotilca. . 
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ft Oft 

-l-o. Oft 

0,0ft 

He Moiling . 

-i o o;i 

0.0ft 

+0.0-1 

0.03 

Vocabulary. 

+0.10 

0 Oft 

-i-o. oa 

0.03 

I'inal wore. 

l O.ftft 

ft. Oft 

+0.04 

0.0ft 


tea Us which Nheesmli and (inirell (4) found bo give a correla¬ 
tion of -|- 0.11 A. 0.07 with morphologic type, and that the 
arithmetical reasoning test was adapted from a similar test in 
the Alpha examination, which gave positive correlations with 
the height-weight ratio in several of the reported studies (2) 

(3) W- 

The failure to confirm N:iccarati\s results, however, does not 
mean that his onnelnsionK have been disproved. Correlations 
approximating zero may be brought about by other factors 
than a chance relationship between the measures in question. 
Several possibilities must be considered. 

hirst, the correlation may he reduced because, the measures 
themselves are not precise. It is improbable, however, that 
this condition is an important factor in the present situation. 
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The estimated reliability of the filial score in the entrance Lest 
is about ,90. This estimate is based on ft study of the tests, 
covering a period of four years, with freshman classes entering 
the university three times a year, High reliability is indicated 
by the uniformity of the results obtained from year to year («) 
in correlations between final scores and scholarship, (b) in 
correlations between these tests and other intelligence tests, 
and (c) in intercorrclations between the. component tests. 
Judged by similar standards, the coefficients of reliability of 
the component tests,—with the exception of the Reasoning 
test—would not fall below .80, and probably only one, the 
Arithmetical Reasoning test, would fall as low as that. An 
exception is made of thc v Reasoning tost because it was used for 
the first time in 1924 and has not been studied as have the 
others. The physical measures, too, doubtless possess high 
reliability as measures of height and weight, but perhaps it is 
well to call attention to the previously slated fact that the 
reliability of the height-weight ratio as a substitute for the 
morphologic index is indicated by its correlations of f-0.70 and 
+0.75 with that measure. In his original Htudy, Nuccuruti 
makes much of the precision with which the anthropometric 
measures used in computing the morphologic index must be 
taken. But in comparison with taking these measures, the 
determining of an individual's height and weight is a relatively 
simple matter. Besides, as has been pointed out before, these 
measurements were taken by persons with special training and 
in circumstances which would give greater accuracy than is 
found in most height and weight measurements, 

Second, the correlation may be reduced because the group is 
selected. It is undoubtedly true that this group, like any 
university group, is selected on the basis of intelligence, Rea¬ 
sons have been given, however, to show that it is probably less 
selected than those used by Naccarati,—at least, that it is 
unlikely that it is more selected. But another factor of selec¬ 
tion may be found in the morphologic type represented. In 
fact, Naccarali suggests that his groups are selected on that 
basis,—that there are no macrosplanchnics among his .subjects; 
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that the tendency is toward tlic microsp] tin clinic type, and 
that, cm the whole, his groups include "too many normo- 
splanchnics.” Ho believes that higher correlations with in¬ 
telligence would be found if his groups were less selected in this 
respect. Whether the Minnesota group is more selected in 
morphologic type than Naccarali's may ho indicated by com¬ 
paring the groups in range, where the necessary data are avail¬ 
able. NacctiniLi gives the range of two of his larger groups, 
which compare with those used in the present study as shown 
in table 3. Though the range is a rather unsatisfactory meas¬ 
ure, it is the only one available, and it serves to indicate at 
least that the groups used in the present study arc not less 
inclusive limn those used by Nnccamti. 


T\m,n 3 


flWllTH 

NirMUKlI OP 
cabth 

KA^aE InIIAV IUTIO 

Ill "The Morphologic Aspects of In¬ 
telligence" (nion and women). 

221 

0.370 - 0.039 

In "IIorm ouch mid Intelligence" (men). 

2 f)2 

0.321 -0.610 

In Ill c present study (men). 

300 

(1.318 — 0.700 

In the proHcnt sludv (women). 

m 

0 333 - 0.772 


Third, the correlation may be reduced because a common 
factor, though present, is offset by another factor working in 
the opposite direction, or hidden by a group of factors working 
in such a way that the influence of no one of them can be singled 
out. For example, in a study of the present sort, the sex factor 
might obscure the relationship between the two measures 
studied. If there were an existing relation between intelligence 
and the height-weight ratio in each sex, and if there were a large 
and significant difference between the sexes in one of these 
respects, as is actually the ease with the height-weight ratio, 
the combining of the Lwo groups and the application of the same 
standard to both might confuse the relation of the measures in 
question to such an extent that an existing relation would he 
concealed. However, this cause of confusion h:r< he'm clinii- 
nated from the present study, besides, an examination of the 
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data has failed to reveal indications of other factors which 
might operate in this way. But it must ha raaonnizr.il that this 
may only mean that the factors arc so involved and intricate 
that the isolation of any one of them is impossible, in the present 
conditions. 

In conclusion, therefore, it can only be said Hint the present 
study has failed to bring out any evidence in support of Nan- 
enrati’s conclusions—not that his theory hns been disproved. 
The number of cases, however, entitles the results to considera¬ 
tion ns a negative instance. It is significant, too, that the 
conditions in which they were obtained wore relatively favorable 
for this kind of study. Tile slighter degree of Kc.leeliou within 
the groups, as compared with those used in the other studies, 
the probable reliability of the tests, the isolation of the sox 
factor, and the absence of indications of other complicating 
factors, make it desirable to report results, which, in the condi¬ 
tions stated, differ from those, hitherto obtained in studies of 
the same problem. 
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A STUDY 0T CERTAIN ASPECTS OF ADVERTISING 
IN THE SATURDAY EVENING POST 


0. J. WARDEN, EARL YAIIN, GORDON LEWIS and THORA 
KIGUNMANN 

From the Psychological Laboratory of the Uniuemily of WiscoBfitn 

This study includes the results of the investigation of several 
aspects of advertising in the Saturday Evening Post, ns indi¬ 
cated by the headings of the three following sections, covering 
the period since 1900, The data were gathered on each topic 
from complete issues of the months of March, June, Septem¬ 
ber, and December for the years 1900, 1905, 1910, 1915 and 
1920, these months being taken ns fairly representative of the 
advertising practice of the year. The advertisements ap¬ 
pearing on the front and back covers were omitted from com¬ 
putation throughout the study, 

i, increase in size op advertisements, and in the 

RATIO OP ADVERTISING TO READING SPACE 

The data covering both points are given in table 1 in terms 
of percentages, and need little comment. 

The average size, as given in the next to the last column, 
was found by dividing the total number of pages of advertise¬ 
ments for the year by the total number of individual advertise¬ 
ments of every size for the year. The percentages of the last 
column were obtained by comparing the amount of space given 
to advertisements with the total amount of space in the maga¬ 
zine, thus giving the advertising space ratio, 

The steady increase in the use of the full-page advertisement 
is probably the most significant tendency indicated in the table. 
Tim double page spread shows ti noteworthy jump in 1920, 
while the half-page size seems to be holding its own. The 



04 


WAfmEN, YA1IN, EKWIS ANII KKIKN.M ANN 


smaller sizes arc fast being eliminated from I'm /W, although 
they held a relatively important place even ns late ns 11)10 
and 1915. The recent development in the use of the double- 
page spread and the full-page size arc largely accountable, 
no doubt, for the very large jump in the size of the average 
advertisement for 1920. The last column shows (Imt the 
amount of space allotted to advertising is fast gaining over 
the amount allotted to reading matter. This fact raises the 
question as to the normal saturation point in magazine adver¬ 
tising which ought Lo be giving both publisher and advertiser 


some concern. 


TABI.U I 

Shoving hicrcos? in size of adverlwincnls and ratio of wiucrliuing lo 
nailing sprice 



II. THIS development lv the use op aht-fohmh 

This study may be considered an extension of the investiga¬ 
tion of ICitson 1 to a new type of medium, the Pod. The same 
classification as that employed by Kitson was used in the 
present case so that the data are directly comparable. The 
results are given in percentages in table 2. 

the results show a marked and consistent decrease in the 
use of pen and ink drawings horn about (M per rent in 1900 
to under 11 per cent in 1920. The drift from this type of il¬ 
lustration scouts to have been not to any other pure type, Imt 

1 Jour. App. Psychol., March, 1022, 50. 
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tc various forms of combination drawings as indicated by the 
consistent increase of the latter fit a rate roughly comparable 
to the decrease in the use of the pen and ink type. The wash 
drawing shows little gain since 1605. The photo follows no 
consistent trend during the period. The pencil and charcoal 
types have never been used extensively since 1000. The 
increase in the use of a combination type may be explained 
very largely by the relatively enormous development iu recent 
years in the use of color in magazine advertising. 

TABLE 2 


Showing tendencies in the vac oj art-Jorms in adveriisemmls 


th \ ii 

rfcNi ii. 

CUM AND 
INK 

W A All 

I'HOTO 

COiJIl I NA¬ 
TION 

CIUTICOAN 


jut cunt 

JUT COll 

jjcr cent 

per cent 

per coil 

per cent 

1900 

2.0 

mm 

0.4 

24.7 

3.0 

0 

1005 

0.3 

mm 

80.9 

15.1 

1G.8 

0.9 

1910 

O.'l 

mm 

30.7 

20. G 

23.2 

0.2 

1915 

1.2 

i l 

25.0 


31.5 


1020 

0.5 

W3M 

37.4 

14.1 

37.2 

0.2 


HI. THE UHB or TUB COUPON OF FULLrI’AGK advertisements 

The data concerning the use of the coupon on the full page 
size is restricted to the years ID 10, 1915 and 1920. In the 
issues selected for study, only 2 full page advertisements were 
found for 1900, and neither of these bore a coupon. In the 
issues for ID 10 only 7 full page advertisements appeared, 2 
of which carried coupons. These will be ignored in the com¬ 
parisons that follow, which will be based on the other three 
yeuis above mentioned. 

There has been a marked decrease in the use of the coupon 
on advertisements of tins size since 1910. For that year 23.0 
per cent of this size contained coupons. This ratio was re¬ 
duced to 9 per cent in 1915 and to 3.8 in 1920. Evidently the 
coupon is falling into disrepute among advertisers of the Pod 
of the belter class. 

There appeared to bo no trend over the period studied so 
far as size of coupon is eouccrncd, and therefore the detailed 
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data secured on the flic?i of each coupon em 1 nnf- given. bike- 
Tviae the form of the coupon has undecgnim im deridi'd Hmnge 
since 1910, the trangulur shape being Ibmn ns nmv, llm pro. 
ferred one, with the rectangle n fleemul chnum 
Of the 110 coupons examined Tor Hie year- HMO, 1915, mid 
1920 by far the larger number were Indited in fin* Inwrr right 
light band corner of the page, the (turner in mu’Ii <'*'*"•' being 

nearly always the loose outside ono wliieli permUted tIn*.. 

to be easily torn off. To bo exiiel, lit) of the 119 Judd Miin push 
tion, 13 held the lower left hand corner imTdinn, nlsn usually 
an outside corner. The remaining 10 were located ill. various 
points in the layout not easily described. 

The length of the signature line wan found to vary widely. 
Only 2 of the 119 examined were loss than 1 inch, lb wore be¬ 
tween 1 and 2 inches in length, 51 between 2 rind ■! inrhea, and 
the remaining 29 between 3 and 4 inches. No rignihennt dif¬ 
ference appeared for any of the years studied. 

The width of the signature space also varied widely as shown 
by the following distribution of the 119 cases: 


Width of space, .. ,. 1 A l 1 \ \ i 

Number of cnacs. 21 7 4-1 tl?> l> 2 1 


No tendency toward the use of a space of grimier nr less width 
appeared over the period, 

The following table indicates the classes of product* ad¬ 
vertised in the full page size carrying a coupon: 

Automobile and accessories 

Toilet articles. 

Food products. 

Flecbria devices for homo, 

Floor wax, varnish otc. 

Home study courses 

Musical instruments. 

Machinery,.,, ... 

Office fixtures and supplies 
Miscellaneous, .. . . 

Apparently the coupon is used in advertising smaller, ehmipoy 
articles, samples of which may be readily sent, or ns a lend b> 
direct mail advertising in connection with move important 
products, 
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Till'! SUITABILITY OF Till! DOWNEY GROUP WILL- 
TEMPER AM ENT TEST AS A TEST 
FOR CHILDREN 

KLI55AI1KTII U, IIU11LOCK 

Vnitmily Extension, Columbia University 

The eriLicisms of the .suitability of using the Downey Group 
Will-Temperament Test as u test for children of grammar 
school grades arc an outgrowth of a study of racial differences 
bused upon this tost. Two hundred and eleven white and 
negro hoys of the seventh and eighth grades of P, S. 119, Man¬ 
hattan, New York City, were used as subjects. In addition to 
the LosL results, the writer secured the chronological ages and 
the I.Q.'h of the children. The results of white group only, 
which consisted of 110 children, will he discussed in this paper, 

The average age and I.Q. scores, together with the standard 
deviation and the probable error of the average, are given in 
table 1. 

.Space will not permit of u complete discussion of the test. 
It will be suliiciont, however, to recall that it consists of 12 differ¬ 
ent tests, based mostly on handwriting. Dr. Downey's hook, 
“The Will-Temperament and Its Testing,” or the Manual of 
Directions for tlu: Group Will-Temperament Test., both pub¬ 
lished by the World Rook Company, give a detailed analysis 
and description of the test. It must suffice here to merely 
enumerate the parts. 

A. Speed of Movement, Vi-1 
R. Freedom from bond, Yl-I, 2 
Flexibility, VIII 
I), Speed of linemen, [ 

K, Motor Impulsion, X 
J<\ Srlf-Coiilidi'Hcc, XI 
(I, Non-CoinpImiKT, XII 
(37 



68 


ELIZABETH IIUIILOCK 


II. Finality of Judgment, XIII 

I, Motor Inhibition, VII 

J, Interest in Detail, IX 

IC Coordination of Impulses, V 

L. Volitional Perseveration, VIII-2 

The writer j on the basis of the test results of the 110 white 
children, made a careful study of the responses to each test 
within the total test. The purpose of this careful and detailed 
study was to determine if the child was reacting to the test as 
he should in order to measure the trait under consideration. 

As a general criticism of the test as a whole, it might be said 
that the handwriting habits of children are not firmly enough 
established to warrant the placing of too much dependence 
upon them, In fact, it is questionable if even the adult has a 
"usual” stylo and sj:>eed of writing. Great emphasis is placed 
upon the determination of the subject's normal speed as a 

table 1 


Age and I.Q. scores 



Aav.fi 

I.Q, flEDJlfcfj 

Average..... 

13.22 

mmm 


1.03 


P.E . | 

a.or 

mam 


standard on which to judge other traits, But, most people have 
different styles which arc norma! for the different things that 
they are writing, i.c., they have a style and speed which is 
usually used for letter writing, another for note taking, another 
for writing notices, etc. The child, it is true, has not so many 
different opportunities to use different styles, but then too, his 
writing habits are not nearly so firmly established. In addition 
to this criticism, it may be added that the mental set established 
through previous contact with menial tests is one of speeding 
up to accomplish the most possible within a period of time. 
Hub mental set strongly militates against the possibility or 
probability of the child's writing in his usual school manner. 
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A careful analysis of the individual tests within the whole 
has brought out the following points of criticisms in each. 

A. Speed of Movcmp,nl } VI-1 , as determined by the number of 
letters written at normal speed within the time limit. The 
mental set of a test situation seemed to be especially operative 
here with the result that the children ns a whole seemed to he 
trying to write as much as possible within the allotted time. 
This was evidenced by the lack of perfection in tire writing as 
compared with the writing of the name, age, grade, etc,, on the 
fly-leaf of the booklet. Moreover, while the average number 
of letters formed during the 20-sccond period was only 15.50, 
or 2-£ per second, the range was from 21 to 1GS, showing 
undoublably that some of the children were speeding up with 
the idea that the more they accomplished, Lhc higher would he 
their score. 

B. Freedom from Load, VI-1 } 2. This is measured by finding 
the ratio between the number of letters written at normal speed 
and when writing as rapidly us one can. If n child had not 
given a specimen of hi.s normal writing in the first part of the 
test, the ratio would then not be accurate and the results thus 
invalidated. 

C. Flexibility t VIII, In the first paid of the test, the sub¬ 
ject is instructed to change iris handwriting ns much as possible 
so that no one would recognize it, and is judged by the amount 
of change. In the second part, he is told to imitate some hand¬ 
writing as rapidly as possible, and the score is determined by 
the amount of change and the number of letlers written in the 
given time. Children seemed to like this test very much, and 
they worked hard on it, especially the first part. But, the 
scoring offered many problems. AVhal is the child’s norma) 
style? A study of the writing on the lly leaf, tests If and VI 
varied so greatly that it was almost impossible to obtain a 
standard. Also, the judgment based upon these records would 
as a result be so uncertain as to bo little more than personal 
opinion. Copying Lhc handwriting given in the second part 
of the test produced nothing of value. As a rule, lhc lirsl two 
or three letters were well copied, bid then the sublet reverted 
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to his own style in an attempt to complete more work. In 
addition to this, the lack of complete control in writing made it 
impossible for the child to imitate so difficult a modd as the 
one given. Although this proved to be one of the most inter¬ 
esting tests to the child, the results are worthless ns far as an 
objective measurement of the trait of flexibility is concerned. 

Zk Speed of Decision, L This trait is measured by the num¬ 
ber of adjectives characterizing the individual which he marks in 
the given time. The results of this test seem to indicate that 
most of the children are not reacting to this teat in exactly the 
way Dr. Downey meant them to react. They arc making 
decisions in regard to the pairs of character traits listed, it is 
true, but their reactions suggest that they are checking the 
traits which arc socially desirable rather than the ones which 
describe them. In giving the instructions, the examiner laid 
special emphasis on the point that the child must decide which 
word beBt described him, and not which lie thought the best 
of the two. They were also told to draw a line through any pair 
of words in which one or both words were unfamiliar to tlmni, 
60 that the examiner might know if they actually spent time on 
the words or merely skipped over them. The average number 
of traits checked was 2G,2G out of a possible 30. lfiighly of the 
HO completed the entire list, The average time taken, then, 
to make each decision was 1.71 seconds. Another criticism of 
this test, based on the fact that such a high percentage of the 
children completed it in the time interval is that the test is 
either too short or the time should be shortened. As it is, 
we have no means of determining if the children complete the 
test just as the “stop” signal is given, or if they have com¬ 
pleted it sometime before. In such a case, their true rate of 
decision may not be determined, due to the inadequacy of the 
test material. 

The traits were then analyzed according to a .standard of 
what the child would be apt to be taught to believe socially 
undesirable. This standard, made from an average of judg¬ 
ments given by 5 graduate students in psychology, is as follows: 
Careless, daring, unambitious, selfiBh, tardy, bad-tempered, 
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inaccurate, lazy, vain, changeable, indifferent, yielding, dis¬ 
trustful, cowardly, stupid, bad memory, Bclf-distrustful, hasty, 
unobservant, unsociable, disorderly, gloomy, impatient, slow 
in thought, slow in movement, holds a Kludge, fond of a light, 
extravagant, proud, and stingy. Of the 2881) responses given to 
these pairs of trails, only 25!) or on nn average of 2,35 per stu¬ 
dent, were undesirable, according to this standard. The two 
traits of an undesirable nature most frequently marked were 
“daring” and “proud.” These are ones which we would expect 
young boys to consider desirable, regardless of their post train¬ 
ing in connection with the matter. The ones, on the other 
hand, which undoubtedly characterized them in many instances, 
namely, selfish, lazy, stupid, slow in thought, etc., received the 
smallest number of responses. These results thus help to cor¬ 
roborate the criticism that the children are marking the traits 
which they have been taught to believe socially desirable rather 
than the ones which actually characterise them. 

Introspection, even for adults with a certain amount of psy¬ 
chological training, is difficult, and we cannot for that reason 
expect the child to analyze these trails and know which bent 
describes him. The best judgment winch he would have of 
them is the one based on what his parents or touchers had told 
him, rather than based on his own personal opinion. 

E, Motor Impulsion) X , is Hubjcet to the same criticisms as 
the tests for speed of movement :md freedom of load. This 
test is based upon the amount of change which takes place when 
writing is carried on during cerium distracting conditions, as 
writing with the eyes closed, counting out loud the number of 
taps made by the examiner, and counting lo himself the number 
of times the examiner says “fly” in a series of words. All of 
these must be done while the child is writing, and his score 
depends upon the amount of change occurring in the writing, 
and the diminution in quantity. The first difficulty was in 
getting the actual standard from which to judge the changes. 
The second arose in connection with the. child, llis handwrit¬ 
ing in most eases is not automatic enough In permit him In do 
two things at once, with the result that many of the children 
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paid attention to the examiner and neglected the writing, 
while tlie others concentrated on the writing and ignored what 
the examiner was saj’ing or doing. 

F. Self-Confidence, XI. This trait was measured by the 
number of statements underlined in the Memory Test. It 
proved to be a fairly good test, as with only a few exceptions, 
every child underlined at least one of the statements indicating 
that he understood what was desired. Contrary to the general 
expectation, the children did not test so high on this test as one 
might expect. They made only an average score of G-8'l out of 
a possible 16. It seems, however, to test the trait sought, and 
if norms were established for children, it would doubtless prove 
to be a very good test for them. 

G. Non-compliance, XII , was scored on the number of 
changes made in the Memory Test after the examiner suggests 
that 8 of the statements are false and 8 true. (This suggestion 
is untrue, as all of the statements are true.) This test proved 
to be a rather poor one for children, because, due to the influence 
of prestige, resulting'from the attitude of always accepting 
without question what a teacher or school authority says, some 
of the children showed a decided tendency to nmlcc changes 
necessary to comply with this statement. The exact following 
of the instructions as to how to make the changes, seemed 
to cause gome confusion as was evidenced by the fact that in 
some cases both True and False were doubly underlined, or 
each had a circle drawn around it, which was the sig?i used to 
indicate that a change had been made. Others, on the other 
hand, had more than 8 marked true to begin with, and then 
changed the scoring so that only n few remained. It thus 
seemed that they were testing out the veracity of the statements 
rather than complying with the suggestion. 

IL Finality of Judgment, XIII, was measured by the number 
of seconds taken to rc-chcck the traits marked in Test 1. This 
proved to be a very good test for children and seemed to oJYer no 
difficulties in understanding on the part of the children, or in 
scoring on the part of the examiner, 

I. Motor Inhibition , VII. This trait was measured by tin 1 
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number of scrolls traced by tho Huhjcict in a given period of lime. 
The fewer marked, iho higher the subject ranks in the ability 
to inhibit his motoT powers. Three trials are given, but only 
the third is counted in the Dual score. The first and second 
pnrts contained (Hi units of scroll with a time, limit of thirty 
seconds arid one minute, thirty seconds respectively. The 
third had 91) units of scroll and a time limit of two minutes, 
thirty seconds. Tor children, this test proved to bo very poor 
because the material given was not enough to permit the ability 
to be completely tested. So many of the children completed 
the scrolls that it at once brought up the question of whether 
they had not perhaps finished it at some time or other before 
the "stop" signal mih given, and thus their ability was not 
completely tested. Twenty-two per cent of the children com¬ 
pleted the scrolls on the first attempt, 38 per cent on (he second, 
and 43 per cent on the third. In addition to this criticism 
another, relating to tho factor of interest, might be added. The 
children showed obvious signs of boredom by thn time that the 
third trial was given, and this factor doubtless militated against 
the success and Hie final marie. 

J, Intercut in Detail, IX, was measured by copying two diffi¬ 
cult bits of handwriting. 'This test proved to he extremely 
interesting to the children and they seemed to try hard to do 
their best on it, but the outcome, in a large majority of the cases, 
was very unsuccessful. Tins writing habits of the child, we 
have stressed so many limes before, are not (irmly enough 
fixed to permit accurate copying of such dilJicmlL writing. In 
many instances, the writing was liLLle changed frfjpi tho sub¬ 
jects own handwriting, while in other cases, the writing was 
definitely changed but did not resemble Lhc model. The first 
letter or so of each attempt quite often bore a close resemblance 
to trie original, but after Lhat, Llieru was u decided tendency for 
the child to lapse into his own stylo. 

K. Coordination of Impitlxcx, V, was indieuted by tho num¬ 
ber of letters of the phrase, "The 1'nilcd States of America," 
Unit tho subject could write rapidly on a line 1J inches Jong in 
seven seconds. Thin on Urn whole brought about poor resulls. 
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Some few of the children were able to restrain their writing 
enough to permit the placing of all of the letters on the line. 
Others, however, had great difficulty and seemed to concentrate 
their efforts on writing as quickly na possible rather than trying 
to keep the letters on the line. The average number of letters 
kept within the given space was 14.03, which, according to the 
standards given by Dr. Downey, would place it in the third 
percentile ranking. 

L. Volitional Perseveration, VIII, was measured by the time 
that the subject gives to the practice of disguising his handwrit¬ 
ing. This proved to be a very good test for children and they 
seemed to thoroughly enjoy trying to develop a new stylo in 
writing which no one would recognize as theirs. There was a 
fairly wide distribution of scores with an averageof 2.99 minutes 
spent in this practice. 

These comments, on the test in general and on each test in 
particular, point out some of the good and bad features of the 
Downey Group Will-Ternperament Test as a test for children 
in the highest grades of the elementary school* It would seem 
to be a test better suited for subjects of n more sophisticated 
type, as high school or college students. They would under¬ 
stand belter what they arc meant to do in cnch ease, and would 
also have the motor facility for doing this. IE the group tost is 
to be given to children at nil, it seems that it would be better to 
give it individually, so that the examiner could explain the 
instructions more thoroughly to the individual children, and so 
that the time might be checked up more accurately* Any 
slight discrepancy in starting or stopping time would so invali¬ 
date the results os to give a false picture of the trait measured. 
In this test, more than in Intelligence Tests where the time 
allotted to each part of the test is much longer, and runs up into 
the minutes, rather than being limited sometimes even to a 
fraction of a minute, it is absolutely essential that all signals 
be obeyed to the dot. This is difficult with adults, but is almost 
impossible with children unless the examiner is assisted by a 
large corps of monitors. 



ON Tins IDENTIFICATION OF CFllTAlN 8POKDN 
WORDS HY Til Kill TACT'(FAT QIIATITIMS 

IlOni'DlT II. OADIjTi. a 

Northwestern Vnivr.rnitij 

In other publications 3 I have described the method of my 
experiments on Tactual Interpretation of Speech, etc., the 
nature of the stimuli that have been employed in drill and I 
have set forth some data relating to the course of learning in 
this rclalion. IL has been demonstrated beyond doubt that the 
sounds of speech may he communicated us vibrations by a 
suitable instrument to the. lingers of a totally deaf subject so 
•that lie can feel them and learn to know their meanings as we 
learn the significance of auditory sliinuli. 

Our subjects have hud a great amount of drill upon the 
tactual correlates of each one of a given list of words and upon 
certain vowel and diphthongal politics and vowel-consonant 
combinations. 

Is there any profit in it all that win he shown in the subjects’ 
ability to understand now words by their tactual qualities 
alone? Iiy "new words’’ I mean combinations that an words 
had never been fell before but the vowel and other dements of 
which had many times been upon their fingers. 

The responsibility for an answer must bo put upon the 
laboratory. Accordingly on November HO, l!)2, r > wo wrote the 

1 On Icavg with tho National Heweiirch Council, 

l Iura indebted to President Hall nf (InlhmdeL * Jolley 1 * for bin co¬ 
operation in tlui work I have in hand arid In mv uiiSHtnnlH, Mr 
George Crime, Mini; Manm* Jjiwntscii and Alia. Helen Ami ten for 
their help in rnuny way a. 

3 Jour, Abu. Pay, amJ Son Pay., XIX, No L' p ll>:M;Sri Mo , X XII, I’Vb,, 
1020; Jour. Wnah, Acad, Sci, f XV, No. l i, 1 lljh; Arclii von of l Ho-Pnryn- 
gology, Kub., 1020, 
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names of the days‘of the week upon the blackboard in the 
presence of our deaf cases, They had never felt one of these 
words before that day, With the help of the subjects we 
marked each word to indicate where there arc elements and 
combinations (er, for example, ns in Saturday) that they had 
felt already many times. This done, with no other preparation, 
the experimenter went out of sight into another room, and 
pronounced the words into the system. Each subject in the 
reaction room felt his receiver 4 vibrate in unison with every 
spoken word. There were twenty presentations in a series 
but they were not in the same order in any two series. The 
order in the first series was as follows: Wednesday, Saturday, 
Sunday, Monday, Friday, Monday, Tuesday, Saturday, 
Thursday, Tuesday, Sunday, Tuesday, Thursday, Sunday, 
Wednesday, Tuesday, Monday, Saturday, Friday, Saturday. 

At the end of each series we checked up the written reports. 
In the vertical columns below are the names that were iden¬ 
tified by each one in turn, The figures at the right of the 
subjects’ names indicate the number of identifications lie made 
out of a possible twenty. 

‘“l am indebted to the Bell Telephone Laboratories for the inatru- 
mentB I am using in these experimenta."—It. II. 0, 
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IDENTIFICATIONS 


I 

ci.inK, 11 

II , 

AUHTIff, 10 ' 

in 

Al’Brl N, 11 

IV 

AI'HTJN, R 

V 

atshti.w, 13 

VI 

Illl.Ml" 
KV.KI, 7 

VII 

IlllALf- 
WAUEJ,, 10 

Tucs, 

Sat. 

Tucs. 

Mnn. 

Fri, 

Tucs. 

Tuns. 

Sat. 

Fri. 

Sul. 

Wed. 

Sal. 

Sat. 

Tliura. 

Sal. 

Mon. 

Fri. 

Kill, 

Sun, 

Wed. 

Sal, 

'flairs. 

Sat. 

Sun. 

Fri. 

Mon. 

AfOTL 

Wed. 

F ri. 

Thins. 

Thors. 

Mon. 

Wed. 

Sal. 

Mon. 

Sun. 

Thus. 

Sun. 

•Sul. 

Tucs. 

Sat. 

Fri. 

Tucs. 

Wml. 

Sat. 

Sat, 

Tlmrn. 

Mon. 

Sat. 

Thurs. 

Sat. 

Fri. 

Sat. 

Sat, 


Tucs, 

Sat. 

Fri. 

•Sal. 


A ion. 


Sal, 

Fri. 

Sat. 

Mnn. 


Sat. 


Fri. 

Sat. 


Tn on. 


Wed. 


Sal, 





Sat, 


Tucs. 





Thurs. 


Wr(L 







Tluirfl, 







Tucs. 







Sun. 

VIII 

IX 

X 

xr 

in 

XIII 

XIY 

Dll AU“ 

UA|iAU);S, & 

m vnn[>»r/, 0 

m in'ii) r.?4, 

12 

Nl.iJiuj;, 1 1 

?) riAuN. 1(1 

MHI-ROV, I'J 

MAC1KL, 13 







Fri. 

Sun. 

Sat. 

Fri. 

1 Tucs. 

Tucs. 

Fri. 

Tucs. 

Tucs. 

Turi. 

Sat, 

Sal. 

Sal. 

Fri, 

Sat. 

Sat. 

Sal. 

Mon. 

Wed. 

Wed, 

Tuoh. 

Sun. 

Sni. 

Tucs. 

Mon. 

Mon. 

Mnn. 

Sal. 

Mon. 

Turh, 

Sat. 

Wed, 

Fri. 

Fri. 

Sun. 

Weil. 


Tucs. 

Tucs. 

Sun. 

Sal. 

Mon. 

Tucs. 

1 

i 


Sat. 

Sat. 

Tuns. 

Mon. 

Tliurfl. 

1 

i 


Mon. 

Wed. 

Sal. 

Wed. 

Sat. 

i 


Fri, 

'Fites. 

Fri. 

T'm’s. 

Tucs, 



Sat. 

Sun. 


Thorn. 

Fri. 



Wod. 

Sal. 


Sal, 

Sat. 



Sat. 

Sal, 

Tucs. 

'Furs. 

Sat. 




Mon. 

Wed. 

N Ion. 





Tucs. 

Thins. 

Fri. 






Tucs. 

Sat. 






Sun. 

Wed. 







Son. 







Sal. 







Thors. 







’Furs. 


__ 

_ 
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SUBSTITUTIONS OH CONFUSIONS 


Following are the substitutions that were made in cadi of 
scries. In each case the sum of the Biibatitu lions and 
identifications on preceding pages equals twenty, 


I. 

CLARK, 0 

if. 

AUQTIN, 10 

in. 

AIJBTIV, D 

Mon, 

for Sun. 

Sun. 

for Tues. 

Muii. 

for Thura. 

Thura. 

for Mon. 

Mon. 

for Sun. 

Thura, 

for Wed. 

Wed. 

for Mon. 

Wod. 

for Mon. 

Wed. 

for Men. 

Thura. for Wod_ 

Tues. 

for Wed, 

Sun. 

for Mon. 

Mon. 

/or Tues. 

Sun. 

for Tues. 

Tuca. 

for Sun. 

Mon. 

for Sun. 

Mon. 

for Sun. 

Wed. 

for Sat. 

Thura. 

for Wed. 

Sun. 

for Thura. 

Thura. for Tuca. 

Wed. 

for Tues. 

Mon. 

for Sun. 

Tuca. 

for Wed. 

Sun. 

for Mon. 

Fri. 

for Tuea. 

Mon. 

for Tuca. 



Sun. 

for Mon, 



IV. 

AUSTIN, 12 

V. 

AUSTIN, 7 

YI. 11IIA UN AO KL,, 13 

Thura. for Tuea. 

Mon, 

for Tuca. 

Fri. 

for Thura. 

Tues. 

for Thura. 

Sun. 

for Mon. 

Thura, 

for Fri. 

Sun. 

for Tuea. 

, Sun. 

for Tuca. 

| Sun. 

for Mon. 

Thura, for Sun, 

Thura, for Fri, | 

Fri. 

for Sun. 

Thura, 

for Fri. 

Tues. 

for Sun, 

Mon. 

for Tuea. 

Wed, 

for Mon. 

Wed. 

for Sun. 

Tuea, 

for Wed. 

Fri. 

for TueH. 

Fri. 

for Tuea. 

Thura. 

for Sun. 

ThurS. 

for Wed. 



Sun, 

for Thura. 

Mon, 

for Sun. 



Fri. 

for Tuca. 

Mon. 

for Tuea. 



Thura. for Sun. 

Tues. 

for Thura. 



Sun. 

for Fri. 

Fri. 

for Sun. 



Wed „ 

for Sat. 





Sun. 

for Tues. 

vn. nnAuHAaEi,, 4 

vn. 

imAUMAOKT., 7 

TX. 

MAH9DFN, 15 

Sun. 

for Mon. 

Thura, 

. for Mon, 

Mon. 

for Tuea. 

Mon. 

for Sun. 

Sun. 

for Mon, 

Tuea. 

for Thurs. 

Sun. 

for Mon. 

Sun. 

for Wed. 

Wed, 

for Sat. 

Mon. 

for Sun. 

Mon. 

for Sun, 

Tuca. 

for Wed, 



Fri. 

for Thurs. 

Sat. 

for Mon. 



Mon, 

for Sun. 

Mon, 

for Fri. 



Sun. 

for Tuea, 

Fri. 

for Mon. 





Wed. 

for Sat. 





Thura, for Tuca. 





Sun. 

for Wed. 





Thura, 

for Sun. 





Mon., 

for Tliurs. 





Fri. 

for Sun. 





Mon. 

for Fri. 





Sun. 

for Mon. 
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SI. MMMHfkK, ft 

XU. NXIflOS, 0 

Sun. for Mon. 

Sun. fnr Tuca. 

Thura. for Fri. 

Tuca. for Wed. 

Mon. for Sun. 

Mon. for Sun. 

Mon. for Twin. 

Sun, fnr Tluitn. 

Timm, for Tuna. 

Mou. for Thorn. 

Thuni. for Mon. 

Mon. fnr.Sun. 

Mon. for FrL 

j Thura. for Sun. 

Tuca. for Thura, 

Sun. for Mon. 

Wed. f‘>r Kim. 

Tuca. for Fi i- 
Thurfl. f (>r Mon. 

Wed. for Sat. 

Sun. for Wed. 

Mon. for Sun. 

Fri. for Tliura. 

Tiiort. fnr Timm. 
Mon. for Snu. 

Fri. for Tiles. 

Timm, for Fri. 

Thura. for Sun. 



HIT, Jfi;DlS!f. 4 

71IV. JlKUl.lH, 1 


Fri. for Timm. 
Sun. for Mon 
Thura, for Sun. 

Mon. for Sun. 

Mou. for Sun. 



HU INSTITUTIONS AND TJI11IU FHEOUKtfOina 


BlJS'illY (l*l> if TUI l ?0 


/i«rf 


Reported as Monday. 17 

Reported an Tuesday. 1! 

lloporlcd as Wednesday. t 

Reported an Thuniduy . . .... 7 

Reported an Friday. .7 

Reported as Saturday. 0 

Total.. 'M 


TI.H4IHY (dlVKV fill 7 I’ll <l) 


Reported us Sunday. 7 

Reported an Monday, , .7 

Reported as Wedm^duy 1 

Reported as Tliur.Hdftv H 

Reported as Friday .... 7 

Reported as SiiLiu day . 0 


(iiivf’i IItimpu) 

lifrtHn 


Ki^iin lf‘d as Sunday. U 

Reported an Tueiulny. 0 

Reported as Wednesday. 1 

Reported hm Thursday. \\ 

Reported as Friday. « 

Hi*]iurtr«i um Saturday. I 


Total. 

V* COM. Ill M (ill . 1 RJI L’H TlMV'bl 


Keporlod as Sunday. d 

Report ed a i .Monday 0 

Kepiu led u>i Tur n Lay. * r » 

HrpuiMcd a i Th uraduY . ... \ 

Ri’pm 11• 11 a i Fi ifluV ... 0 

K»*pi11 lrd i\ l i SnL'ii ijny. II 

12 


Total 


Tui n l 
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THU3UJDAY (GIVBN 28 TIMES) 


FnlDAY (aiVBN 2ft TTMIH) 



. 3 

Ufcpovted as Sunday .. „. 

. 1 

ltcporteu no Dllliua-J ■ . . t. 

Reported aa Monday. 

. 1 

Reported aft Monday. 

. 3 

Reported as Tuesday. 

. 5 

Reported as Tuesday. 

. 1 

Reported as Wednesday. 

. 0 

Reported as Wednesday 

. 0 

Reported us Friday ... 

. 4 

Roporlcd as Thursday.. 

. 4 

Reported as Saturday. 

, 0 

Roportcd as Saturday. 

. 0 

Tfttnl . 

. 13 

Total... 

.. 9 






flATunPAY (GIV SN 52 TTME&) 


limes 

Reported as Sunday.. . 0 

Reported as Monday. G 

Reported, as Tuesday „.0 

Reported ag Wednesday. 5 

Reported ag Thursday.0 

Reported as Friday.. 0 

Total... G 



went in no 

rnseinLE 

CHANCE 

Clark.... 

11 

20 

2J- 3 

Austin, .. 

42. 

&0 

113-12 

Braunagel.. 

30 

00 

8}- 0 

Marsden,,. 

23 

00 

8}- 0 

Nelson. 

40 

00 

8}- 0 

Totals.. 

101 

280 

03 

1 

o 

TT< 


Aggregate of identifications possible for wlioto group.. 280 

Actual number of identifications by whole group... 101 

Aggregate of identifications possible for whole group by chance,.. 40-42 


Aggregate of identifications possible for whole group,. 280 

Actual number of identifications by whole group... 101 

Aggregate of identifications possible for whole group by chance,.. 40-42 

ORDER OP LIABILITY TO MISINTERPRETATION 

Saturday.0.000 

Friday.0,32 

Tuesday..0.41 

Wednesday. 0.428 

Thursday. O.fi 

Monday. 0.523 

Sunday..0.737 
































BimsrmmoNa in on dick or lmwnjENciBs 


For Sunday: 


For Wednesday; 

Monday.- ■ 

. 1 r, 

Tuesday. 

Thursday. 

. 7 

Thursday. 

Friday. .. 

. ;h 

Mum lay. 

Tuesday. 



Wednesday. 

2 

For 77i urstltiy: 

Tuesday. 

For Monday: 


Friday. 

.Sunday. ,, 

. 11 

Hnmluy. 

Wednesday. 

_ 1 

Monday . 

Thursday. 

. V 

Friday. 

. . . 1 

For F\ it lay: 

►Saturday. 

. ' 

Thursday...... 

Monday. 

For Tuesday: 


Sunday. 

Monday. 

. 7 

Tuesday. 

Monday.. 

_ 7 

Friday.. 

. f» 

For Saturday: 

Thursday. 

. \ 

Wednesday. 

Wednesday. 



Ill ENTI PIC AT I ON OF THIS NAMKS OF THE MONTHS 

On November 25 , December 1 and 2 wo mmle precisely thin 
teat employing tho names of tbc months ns Rfinuili, The 
preparation for tlm exercise wfifl exactly wh«b I have described 
in relation to the luunca of the days of the week and no more. 
The woids Juno mid Mny 1 (the. hitler ns fin uuxiliary verb) 
Imd already occurred many times in drill. Thrs oLhcr wonln 
were nil lotul HLriuiRorH. Tim subject "Uu K hes u lmd hnd no 
experience in our laboratory prior to December first. 


The analysis follows; 



si 
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VI 

AUSTIN, 13 

vn 

ADBTltf, 15 

yih 

DRAUNAaeL, 4 

IK 

IJTUUNAdEL, 10 

X 

MMUJDBN, 0 

Got. 

Mar. 

June 

Mar. 

Oct. 

Aug, 

May 

July 

May 

Apr. 

Dec. 

Apr. 

Feb, 

Eopt. 

Nov. 

Mar. 

Jan. 

Mar. 

Mur. 

Oct. 

Jan. 

Oct. 


Oct. 

May 

Apr. 

Dec. 


April 

Aug, 

July 

Aug. 


Aug. 

Nov. 

May 

Juno 


Feb. 

Jan. 

Mar. 

Feb. 


Jftn. 

Feb, 

Oct. 

May 


July 


Aug. 

Mar, 




Nov. 

Aug. 




May 

July 





Oct. 





April 





XI 

iniMDEH, 14 

XTT 

1IAI1BDEN, 0 

xm 

HDlflON, 10 

xn 

NELflrw, 17 

XV 

IIWlllEfl, 3 

Apr, 

Oct, 

Dec, 

Oct, 

Oct. 

Oct. 

Aug. 

Out. 

Aug. 

Aug. 

Deo. 

Dec. 

Sept, 

Mar. 

July 

Mar. 

Mar, 

July 

Jan. 


Jan. 

Apr, 

J&n. 

Apr. 


Aug. 

May 

1 Apr. 

July 


Aug. 

Aug. 

Nov, 

May 


Fob. 

Nov. 

Fob. 

Juno 


Nov. 

May 

Mar, 

Mar, 


Apr, 


July 

Oct. 


Mar, 


May 

Apr. 


July 


Aug. 

Aug. 


Oct, 


Sept, 

Feb. 


June 


July 

Jan. 




Jan. 

Nov. 




Feb. 

May 





July 
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x. n-AiiK, M 

Juno for I'd*. 
Aur. for Jan- 
Doc. for 8opt. 
July for Juno 
Sept, for Oct. 
Nov. for Dor. 
Doc. for Onl. 
Juno for July 
April for May 
Sopt. for Don. 
Jan. for Fob. 
July for Jnn. 
Mar, for July 
Feb. for Sopl. 


IV. Jkunnn»4 


Feb, for Doc. 
Jan. for Mopt. 
Oct. for Nov. 
Nov. for Jnn. 


VII. ALUTlO 


Juno for July 
Deo. for Sopl, 
Nov. for Jan. 
Jan. for Nov. 
Jan, for Nov. 


iS'rjfjfllif Hh'orifl 
II M.MIK. 13 

July fur Apr. 

1 >im*. fr >r 1 lot. 
Nov, for Dim’. 
Juno fnr July 
May for Juno 
<lrl. fnr Jan. 
Deli, for Nov. 
Junn for May 
Jan. for Aiir. 
flltiuk fnr July 
Sep!., fnr Out. 
Jan. fur Apr. 


v, AJ HTIff. fl 

Nov. for Dor. 
Junn for May 
Feb fur Jan, 
May for Juno 
Kepi. fnr Jan. 
Deo. for SVpl. 
Juno fnr July 
May fnr Juno 

tiii lirm'rt ion , I'j 

Nov. for Deo. 
Apr, fnr llrl. 
Jan. for rb'pt. 
Sr pi. fur Jan. 
Auk. I |j r Apr. 

J )cr fnr Nov, 
Dor. for Out. 
Am,:, for July 
July fur May 
Apr. for Aujp 
Nov. fnr I )i>r. 
Url. fur Snpl. 
Sr I it, fur Nov. 
Jurm fur July 
Apr. fur .lun. 
Juu. for IVli. 


III. ATHriM.? 

Jan, for Feb. 
Deo, fur Nov. 
Fob, for Apr. 
Mar. for July 
Feb. for So pi. 
Jan. for Nov. 
Nov. for iSnpL. 


VI, 

a \ /mu, 7 

Mar. 

fur Juno 

Dec. 

for Sept. 

Fek 

for Apr, 

Jan. 

for Fob. 

1’Vb. 

for Jan. 

Apr. 

ftir Nov. 

Sept. 

for July 

ii inuioftoui,, 10 

Fob. 

for ( )(;l. 

Apr. 

for Au|?, 

Jan. 

for Disc* 

July 

fur Jan. 

Auk. 

for Apr. 

Junn 

fur July 

Am? 

Tor June 

I bo:. 

fur Nov. 

1 )rl 

for Nov. 

Junn 

for May 
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X, MAllSD0tf.il 

xi. MAiujuns, C 

XII. M\ IIHUEtf.ll 

Sept, for Deo. 

Mey for July 

lYb. for .lun. 

Jon. for Juno 

Sept, for Dec. 

June fur July 

Deo. for Sept. 

Juno for Mny 

Nfur, for June 

Mar, for July 

July for Jlino 

Oct. for Sept. 

July for Jan. 

Dec. for Jan. 

Nov, for Mill*. 

Jan. for Fd). 

Oct. for Sept. 

Dee. for (let. 

June forMfir, 


July for Apr. 

Juno for July 


Jan. for Feb, 

Sept, for Deo. 


Felt, for Ann. 

Nov. for Sept, 


Sept. for Nov, 

Feb. for July 


Mur. for July 

XllT. NELbOV, 4 

XIV, NELBON, U 

M\ iiruni h. 17 

jMar. for June 

Sept. for Dee. 

May for Mar. 

Sept, for Oct. 

No Vi for Sept, 

June for May 

Nov. for Dec. 

Sept, for Nov. 

Auk. for Apr, 

Oct. for Noy, 


Sept, for Jun. 

Apr. for Dec, 

Jan. for Aup. 

Dec. for July 

June for Sept. 

Feb, for Juno 

Jnn. for Feb, 

July for Jan. 

Sept, for Nov, 

June for May 

Apr, for Alar. 

Oot. Tor Nov. 

Feb. for Oct, 

_ _ _ _ _ __ 


Aug, for Apr. 




Substitutions and their frequencies 


JAKlMIlY (olVF-K HO T1MLS) 

mimuiiY (aivF.M ?l tihrh) 


tinif'fi 


Lime.1 

Reported oh Feb. 

.. 4 

Reported ns Jnn. 

7 

Reported «rj Mat, . 

. f) 

Reported ah Mar. 

.. 0 

Reported as Apr. . 

. t 

Reported ah Apr... 

.. 0 

Reported ah Mav. 

, o 

Reported ah May. 

.. 0 

Reported ah June ... 

. 0 

Reported ns June. 

.. L 

Re port rid ah July.. 

. 4 

ReporLed ns July. 

.. 0 

Reported ah Ann. 

. i 

Reported ah Auk. 

.. 1) 

Reported ah Ncpl. 

. 3 

Reported an ftcpL. 

.. 0 

Reported ah Oct. 

. i 

ReporLed ns Oct. 

.. 0 

IiepnrLed as Nov. 

. 2 

Reported as Nov. 

.. 0 

Reported ah Oct 1 . 

1 

Reported ah Deo. 

.. 0 

Total . 

.. 17 

Total . 

... 8 

MAllCII (utveh 2^ TIMES) 

apiul (aivHH 24 times) 

Reported ns Juu . 

. 1) 

Reported ng Jail . 

... 1 

Reported ah Feb . 

. 0 

Reported ah Feb . 

.. 2 

Reported ah Apr, .. 

, 1 

Reported ns Mar .., 

... 0 

Reported ah May .. 

, 1 

Reported ah May . 

.. . 0 

Reported ah June . 

. 1 

Reported ah June . 

,. 0 

Roporlod as July . 

. 0 

Reported ah .July . 

... 2 

Reported ah A hr . 

. 0 

Reported ilh Aur . 

, . 4 

Reported ils Nnpt . 

. 0 

Reported ah Sept . 

... 0 

Reported ah Oct . 

, 0 

ReporLed us Qct, ., . — 

, ,, 0 

Reported ns Nov . 

1 

Reported ah Nov.. .. . 

. .. 0 

Reported ns Dee . 

. 0 

Reported ah Den ... 

... 0 

To tal ..,. 

., 4 

Total .. 

... 1) 

MAY (MV HN 23 TPIRfl) 

ji:n» (uiviih 13 times) 

1 

Reported as Jan . 

.. 0 

Reported ah Jan . 

.. 1 

Reported ns Rob . 

.. 0 

Reported as Fell. ............ 

.. 1 

Reported as Mar . 

0 

ReporLed ns Mar .. 

.. 4 

ReporLed ns Apr . 

.. 1 

ReporLed ah Apr. .. 

.. 0 

Reported ns June . 

., 0 

Reported as May .. 

. . 3 

Reported ns July . 

.. 1 

Reported July _........ 

2 

Reported oh Alin. 

. 0 

Reported as Auk . 

. . 1 

Reported ah Sept . 

.. 0 

Reported, as -SepL . 

. . 0 

Reported ah Oct . 

.. n 

Reported as (Jet . 

. . 0 


o 

Reported as Nov . 

.. 0 

Repor ted an Dec . 

.. 0 

Reported as Doc .. • 

.. 0 


— 




Total . S Total. 12 
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ROIIHIIT n, QAUIjT 


JULY (GIVEN 3fl TIMES) | 

■Minunr (oiyuh 24 TIMr fj) 


limn 


ii'ma# 

Reported na Jan... 

0 

Reported na Juii. 

.. 2 

__ . -i 1 

1 

Reported na Fob. 

.. 0 


4 

Reported ns Mar... 

. . 0 


0 

Reported an Apr.. 

.. 2 

Reported as May. 

1 

Reported na May . 

.. 0 


8 

Reported ns June. 

0 

Reported as Aug. 

1 

Reported na July. 

.. 0 

Reported as Sept. 

1 

Reported as Sept.. .... 

0 

Reported as Oct. 

0 

Reported na Oct. 

0 

Reported aa Nov.. 

G 

Reported aa Nov. 

.. 0 

Reported na Deo. 

1 

Reported ns Dee. 

... 0 

TWnl 

. 17 

Total. 

... 4 

' 


afiPTBiltlKU (Q1VJCK2I TIMES) 

OUTOtltllt {OIYBN 30 TlMXf}) 

Reported aa Jan. 

. 2 

Reported aa Jan. ... 

.. 0 

Reported aa Fob. 

, 2 

Reported as Fob. 

.. 2 

Reported aa Mar. 

. 0 

| Reported ns Mar. 

. . o 

Reported nB Apr. 

. 0 

Reported as Apr. 

.. 1 

Reported aa May.. 

. o 

lloporlcd us May. 

. . 0 

Reported na Juno. 

. 1 

Reported as Juno. 

.. 0 

Reported na July. 

. 0 

Reported as July. 

.. 0 

Reported aa Aug. 

. o 

Reported ns Aug. 

.. 0 

Reported na Oct. 

. a 

Reported aa Sept. 

.. 1 

Reported as Nov. 

3 

Reported as Nov. 

.. o 

Reported aa Dee . 

.. 5 

Reported aa Doe. 

.. 4 

Total. 

...10 

Total. 

.. . H 

NovBunnii (r.ivKtf 2fl times) 

OCTODBII (OIYBU 30 TfMXQ) 

Reported aa Jan. 

. 3 

Reported us Jim. 

. .. 1 

Reported aa Feb. 

. n 

Roported as Feb. 

. .. I 

Raported aa Mar. 

. 0 

Reported na Mar. 

.. , l) 

Reported aa Apr. 

. i 

Roported ns Apr. 

. .. 1 

Reported aa May ,. 

. 0 

Reported ns May. 

... 0 

Reported as June. 

. 0 

Repovtcil ns June. 

.\> 

Reported as July. 

. u 

Reported as July .. 

, . . o 

Reported as Aug. H ., , 

. 0 

Roported na Aug. 

.. . 0 

Reported as Sept. 

. 4 

Reported aa Sept. 

... J> 

Reported as Ocb. 

. 4 

Roported as Oct. 

. .. 0 

Reported aa Doc. 

. 4 

Reported aa Nov. 

... 0 

Total. 

. . 1G 

Tntnl 

1.1 


1 





































































IDKNTmCATION OP HPOKKN WORDS 


H7 


FOn JAUUAllY 

FfUl mil 111 1 AllT 

mu MMlLlI 

mil Amu, 

Feb . 4 

July . 4 

Slept . 3 

Nov. 2 

Apr . ] 

Amr . 1 

Oct . ] 

Deo. 1 

Jan . 7 

June. ....... 1 

Apr . 1 

May. 1 

June. 1 

Nov. 1 

Aug. 4 

July. 2 

Fell. 2 

Jan. , l 

ran hay 

vmi iifNB 

Min JULY 

von MJllUHT 

June .. fl 

Apr. 1 

July.,. 1 

Mar. 4 

May. . . 3 

July . 2 

Jan .. . 1 

Feb... . 1 

A UR. 1 

Juno. 8 

Mar. . 4 

Feb . 1 

May. 1 

Ahr . 1 

Sept. . . 1 

Dec . 1 

Jan . 2 

Apr . 2 

ton tHPTr.unza 

rmi cicTOueit 

roit nov nntait 

pon becK&iitiiii 

Deo . ... r> 

Nov. 3 

Oat. 3 

Jan . 2 

Feb. 2 

June. 1 

Dec . 4 

Feb. 2 

Apr . 1 

Kept . 1 

Sept.4 1 

Oct.4 1 

Dee. 4 

Jan. 3 

Apr. 1 

Nov. 0 

Sept. 6 

Jan. 1 

Feb.... 1 

Apr. 1 



ilUKTrVlflO 

pOflfluir.M 

CHA NC'H 

Clark. 

14 

40 

33 

Austin,... . 

00 

100 

BJ 

Braunngol. . . 

U 

40 

33 

Maraden... 

32 

GO 

5 

Nelson, ,. .. 

33 

40 

33 

Hughes.. 

3 1 

20 1 

11 

Totals. 

10.5 

300 

25-27 


Aggregate of identifications possible for whole group. 300* 

Actual number of identifications by whole group. ... 165 

Aggregate of possible correct gucssey by wltolo group. 25-27 
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uodeut 11. cuur/r 


Order of liability 


Match.0.106 

August.0.1GG 

Ootobor.0.200 

May.0.647 

April.0.37 

February.—, 0.38 


misinterpretation 


July. 0.472 

January.. O.oOG 

Novcmbar. 0,57 

December. 0.0 

Juno. ...0.75 

September.. .., ().7{) 


Similar experiments have been made in which the names of 
fruits, animals, birds, cities, states, nations and the like have 
been employed as stimuli; twenty tests in all. The results are 
of the same character as the foregoing, 














MORAL JUDGMENT IN FEMALE DELINQUENTS 
CJ. G. WEDEU 

Department "S Pnychologu, IV'c/ia Collcoe, Aurora, Neui York 

The current neglect of the question of the influence of moral 
ideas on delinquency is excusable in view of the difficulty of 
devising tests of moral judgment. The Brogan Test of Moral 
Perception offers so much interesting data regarding the moral 
ideas of normals that the writer toolc advantage of an oppor¬ 
tunity of giving it to a group of 138 female delinquents at the 
Geneva Reformatory in Nebraska, The major findings of 
this study point emphatically to certain significant conclu¬ 
sions, 

The Brogan "list/ 1 it will be recalled, 1 consists of a list of 
1C “bad" practices, which were suggested by university stu¬ 
dents. In employing this list as a tost, the subject is required 
to put them in the order of "badness.” This is accomplished 
by placing the number (me after the worst practice, and so on. 
The objection bos been made that some subjects might re¬ 
gard certain practices in this list ns not “bad” at all. But this 
circumstance hardly prevents them from arranging them in 
the order of their badness. Even indifferent or good practices 
differ in the degree of their indifference or goodness. Of course, 
directions to the subjects should make this matter clear to 
them. However, the writer conformed closely to the practice 
of Mr. Brogan in giving this test for the sake of securing com¬ 
parative results. The subjects were warned to give their own 
judgments, not what they were supposed to say. Their names 
were not taken at all. It was explained to them that their 
identity was effectually concealed in these tests. Unfortu- 

1 A. P. Brogan. Moral valuations about men and women. Interna¬ 
tional Journal of Ethics, Val. 35, 105-124. 
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C, 0, WBlJlflR 


TABLE 1 



midis n Ok imii.vrm 

AVKIMCiE deviation 

riumcM 

UniverfiiLy 

women 

Ilcformu- 

Inry 

unman 

IJnivrr/'lty 

ivornou 

llcfnmin- 

lory 

women 


1 

1 

1.00 

2. Bl 


2 

3 

2.18 

2.23 

nhnn f-.ini* . . 

3 

mm 

2.18 

3.40 

TiVllitr . 

4 

Kfl 

2.18 

2. GO 

jjjr-i'jg ..*. 

5 

1 

2.05 

2.58 

Gambling . . . . 

0 

8 

2.44 

2.44 

Vulgar talk.. . 

1 

0 

2-04 

2.42 

Sabbath breaking . 

s 

5 

3.42 

3.05 

Swearing ... 

0 

7 

2.23 

2.00 

CiosBip.*. , , . 

10 

11 

2.117 

2.78 

Scl fiplvness . 

11 

M 

3.M 

2.20 

Idleness ... 

12 

13 

3.00 

2.74 

Snobbishness., „.. 

13 

J5 

2.38 

1.97 

Extravagance. 

14 

J3 

2.38 

2.88 

Smoking .. - . 

If) 

10 

1.00 

2.73 

Dancing.... .. 

10 

10 

1.87 

2,70 



Average deviation. 



2.fi3 

2.07 





_ _ _ 


As to order of badness, there is remarkable agreement between the two 
groups. The reformatory women represent drinking, extravagance, 
lying, Sabbath breaking, smoking, vswcariiig, and vulgar talk as more 
serious oilcnsca than do the college woman. On the other hurnl, the col¬ 
lege women consider cheating, gambling, gossip, idleness, selfishness, 
snobbishness, and stealing Qsmore serious offenses than do the reforma¬ 
tory cages. Differences arc pronounced only as regards cheating. We 
naturally expect the reformatory women to rank this ns a less than aver¬ 
age offense, because they arc not by training familiar with its evils. 
Sabbath breaking offers another rather marked difference, but the 
Brogan list as used among college students shows that this in typically 
the point of greatest diversity of judgment. On the whole, llic reforma¬ 
tory women do seem to show more the influence of traditional Christian 
morality, which the college women escape, presumably because of the 
bo- cal led ^liberalizing" influence of university life. This does not im¬ 
ply, of course, that this liberalizing influence is not in the right direction. 
Another result of importance is the fact that the reformatory antics 
hardly deviate any more from their group averages limn do the uni- 
vereily women. 
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imtcly, tiio request to show Lilt! relation of the offenses of these 
subjects to their moral evaluations was refused by the officials 
of the institution. However, the eases are almost entirely 
sex offenders of the "unfortunate mother 1 ' typo. 

The Brogan list is significant bemuse it lias been given to 
thousands of university students, representing good samplings 
from the United Stales us u whole; and also because the test 
has yielded almost the same results, irrespective of place or 
sex. Table 1 gives u comparison of the reformatory cases and 
university women, both as regards order of "badness,” and 
deviation from the group average. 

GENEHAL CONCLUSIONS 

1. The delinquency of these cases is not due to the absence 
of normal moral insight. In this, they arc approximately the 
equals of university women. 

2. Wc must then look for the causes of their deficiency in 
the emotional, volitional, or intellectual sphere. 

3. These cases again show the normality of their moral 
judgment hy the absence of "rationalization.” That is, in 
spile of the fact that most of these 138 cases are sex offenders, 
they designate sex offenses as the most serious. 

These conclusions are of course highly tentative. If other 
more sweeping and adequate studies should confirm these 
results, it ,would indicate that moral instruction (a) either 
fails to seriously affect the conduct of man, or else (b) that at 
least the moral instruction of the past has failed to do so. 



THE RETURNS FROM FOLLOW-UP LETTERS TO 
QUESTIONNAIRES 

HERBERT A. TUOPS 
Ohio Stale University 

The writer has previously poinlcd oul the desirability and 
possibility of securing practically perfect returns to a ques¬ 
tionnaire. 1 In this previous report 03 per cent of returns from 
96 former trade school" students were secured by the use of 


TABLE I 

Cumulative ‘percentage oj returns received , by number of follow-up letters 
sent, in two inuesliffalions 


TTUMDEH OF FOLLOW-UP LC-TTBlLft SENT 

cuuulativc run cent of hkflim iieceivKd 

SLudcnlfl 

(formorflluily) 

Collcflo ncoi>]p 
tllilfl »Uii)y) 

Initial questionnaire 

8 

63 

1 

20 

05 

2 

50 

83 

3 

00 1 

88 

4 

70 

07 

5 

03 


0 


100 

Number of questionnaires 



received by recipients. 

90 

no 


five follow-up letters. The writer recently has secured by the 
use of six follow-up letters 100 per cent of returns from 110 
questionnaires, on the use of university intelligence tests, 2 sent 

1 Toops, II A. Validating the Questionnaire Method. Journal of 
Personnel Research, vol. 2, non. 4 and 5, August-Scptombor, 1923, 
PP. 153-169. 

1 To appear shortly. 
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to college professors and administrative authorities. The 
cumulative returns from the questionnaires of the two investi¬ 
gations are given in table 1. The follow-up letters used in the 
second investigation are given in the appendix to this article. 

In an effort to determine what factors in the second investiga¬ 
tion might underly slow answering, several tables were prepared, 


TABU? 2 

/frhilions/np between willin(jncs9 to hove answers published and posses¬ 
sion of a reliability coefficient for tests used 


IIELUDIMTY OF TFHTfl 

I 

Wlltll 

ANBWBllR KEPT 
CONUDKSTUL 

DO NOT IJFfiinE 
TO 11 A YE 
ANSIVEHS KXn 
CONFIDENTIAL 

TOTAL 

Know reliability of IchIh used.. 
Do not know reliability of teats 

5 


20 

used. 

7 


59 

Total. 

12 

i 

1 

07 

1 

70 


TABLE 3 

lido (ion ship between willingness to have answers published and posses¬ 
sion of a validity coefficient for tests used 


1 

VALIDITT OF TEflrti 

\vi bh 

A NSW lirIH KEPT 
CONFIDENT fAL 

DO NOT 1>EHITIE 

TO JMVfl 
ANHWEI Ui KKI'T 
CONFID ENTIAL 

TOTAL 

Validity of 0.17 or above*. 

2 

mm 

22 

Validity of 0.40 or below. 

4 


24 

Do not know validity. 

0 

W$M 

33 

Total.| 

12 

07 

70 


4 The median validity cooflicient \vng 0.4G, 


ft few of which are given below. The twenty-sixth question 
of the questionnaire was: ,f Do you wish your answers to be 
kept confidential?” The relationship of the answers on this 
question to possession of a reliability coefficient for the test 
used is given by table 2. An inspection of this table indicates 
a very slight association between knowing the reliability of 
their tests and wishing to keep their answers confidential. 
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TAtiliK < 

Relationship between use or non-use of teste, their validity, anil number 
of follow-up letters required to secure n rr]itej 


(Experimental use m counted uhc in thin Ifildo) 


NUMBER 0? 
KOLLO WUP 
LBTT&na 
npquiREC 


hum u eh or cm.LtoK'J tf mm 


TUTAI. 

Do not 
Ufloloals 


UiiatCAlft 

I Total 

Total 

l^n not 
know 
validity 

*7 

"2 

Validity 

0 4? r r 
uln>\n 

0 

! 15 

d3 

10 

i w 

12 

ns 

1 | 

1 4 

10 

r> 

3 

0 

H 

2 

0 

13 

0 

n 

:i 

10 

3 

1 

0 

3 


2 

G 

4 

4 

G 

4 


2 

10 

5 


2 i 


l 

1 

2 

A 1 

1 




i 

1 

Total. 

31 

70 

33 

21 

on 

_ 

no 


TADTiH 5 

Relationship of degree of friendship of vender of qucatinwifiiro for 
recipient of questionnaire to number of follow-up letters 
required to elicit a reply 


NOHD SR OF FOLI-OF'OI’ LKTTHllfl 

IMUillKl: OK j 

mi it muiii> 


TOTAL 

0 

1 

2 


0 

30 

7 

8 

4 

ns 

1 

11 


1 

1 2 

l H 

2 

14 

1 

2 

o 

1 10 

3 

5 

1 



i r> 

4 

0 


1 


id 

5 

2 




•i 

G 

0 

1 



i 

Total. , 

■SO 

10 

12 

S 

no 

Average number of follow¬ 






ups sent per reply ra- 






ceivccL,, . 

1.25 

1.10 

0.75 

0.75 

i.H 
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The validity eoelltcicnls of the live colleges which know the 
reliability of their teals and wish lo have the answers kept 
confidential are all under 0,50. 

A tabulation of the relationship of willingness to have answers 
published and validity yields table tt. This table indicates an 
association between low or unknown validity coefficients and 
desire to luive answers kept confidential. 

In table -I then, we have considered only validity and use or 
non-use of lasts in relation to the number of follow-up letters 
required to secure a reply. 

It is evident from this table that the possession or non-pos¬ 
session of a high validity coefficient is no guarantee of either 
curly or late reply to the questionnaire. It is definitely known 
from several letters however that the replies were held up until 
the validity coefficient and reliability coefficients could bo 
compuLcd. This may account for a portion of the lack of 
relationship. 

We have so far found no measure which is highly associated 
with the number of follow-up letters required. We might inves¬ 
tigate the following in their hearing on the problem. 

1. Size of llio Hcliool 

2. Knilowment per student in attendance ns an indirect meaauro 

of spare Limn of college recipient 

3. RxlciR to which Bonder of questionnaire was known to recipient 

r>X 

The first two wore not, investigated. The third mis investi¬ 
gated but by the method of reverse judgment, by having the 
Bender of the questionnaire judge the extent to which he knew 
the recipient of the questionnaire on a four-point scale as follows: 


DEUHF.E 

DEHl'llIPTlON OF Til AIT 

0 

Recipient unknown to Bender 

1 

Recipient known slightly in n professional way to sender 

2 

Recipient known slightly in a uocial or friendship way 


to sender 

3 

| Recipient known more or less intimately to Bender 


The results are shown in table 5. 
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The bottom row of table 5 indicates a somewhat greater 
tendency for the sender's better known friends to reply earlier 
than less well known recipients of the questionnaire. 

The most important point to be settled is, of course, wore 
six follow-up letters essential? Could wc have used merely 
one follow-up only and have secured the same results, Table 6 
answers one aspect of the ques tion satisfactorily, It is evident—* 
bo far as this investigation is concerned—tlmt substantially 
the same conclusion with respect to the extent of the use of tests 
could have been arrived at with no follow-up letters at alL 
With respect to other conclusions this would not necessarily 


TABLEo 


NTJAIBErt OF 
FOLLOW-UP LEXTERS 

cumulative HUMIlElt 
Ob' LBTTBfn SM 

TO PATE 

PEII Clitfr OK COLLEORB 
UBINCI Tl'aitt 

(JEMULATIVE 1»RU CKHY 

m U0cnM,ttau9 

UKl'Ll IHCJ 


no 

74.1 

52.7 

1 

162 

■ 11 

05,4 

2 


' v : ■ 

82.7 

3 

219 


80.2 

4 

232 

72.0 

07.2 

5 

235 

72,5 

09.1 

0 

230 

71.8 

100.0 


hold. Additional replies did increase the list of practical 
suggestions for improving tests, oven if they did not change 
materially the conclusions with respect to the extent of the use 
of tests. 

SUMMAIIX 

1. Sheer repetition of stimuli, by follow-up letters, is appar¬ 
ently the most potent method of eliciting replies from all 
recipients of a questionnaire. There were 52.7 per cent of 
replies to the initial questionnaire. Six follow-up letters were 
required to elicit 100 per cent of replies. 

2. There is a decided tendency for those recipients who arc 
best known to the sender to reply earlier than strangers. 
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3. There ia no significant relation between size of validity 
coefficient and earl incss of reply. 

-1 Colleges with low validity coefficients were more solieitoua 
that their answers should be kept confidential than collcgca 
with high validity coefficients. 

5. In this investigation one essentia! conclusion—* the per¬ 
centage of colleges using or not using tests—would not have 
been materially changed if no foffow-up letters had been used. 

G. Many other factors— amount of spare time of recipient, 
teaching load of recipient, form, and content of letters; ease of 
forms for answering; size of institution—have undoubtedly 
their effects but were not investigated, 

7. Where great accuracy of any percentage is desired, we 
can usually secure practically perfect returns on any well- 
worded and easily answered questionnaire of 30 questions by 
the use of sonic half-dozen follow-up letters. What percentage 
of replies is needed in most questionnaires for practical fixing 
of essential percentages is a subject for future research which it 
is hoped this article may stimulate. 

8. The returns for the college group were one return for every 
2.1 letters; for the trade school group of a previous investigation 
one return for every Jj.9 letters. In both cases five follow-up 
letters elicited over 90 per cent of replies. 

APPENDIX 

The original or accompanying letter, mul the Bix follow-up latters 
used in the second investigation arc as follows: 

OnQinal letter: 

Columbus, Ohio, 
March 10, 1924, 

Dear Sirs; 

Wo have recently completed a survey of the official uses of intel¬ 
ligence tests in the colleges and universities of Ohio, Wc find a wide¬ 
spread use of the tests even in comparatively email colleges. We now 
desire to extend our survey in order to study intensively the administra¬ 
tion and use of such tests in the larger colleges and universitics, with 
a view to improvement of present techniques. Jt is expected that the 
results will be published. 

Wo are fairly well acquainted with the available literature, but in 
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many cases the practices which obtained at the time of such publica¬ 
tions are now obsolete; ami at best, conclusions derived from publica¬ 
tions not specifically written with the point of view of answering tho 
questions which need to be answered, should bo officially verified before 
being treated as scientific data. 

May wo have your answers at your earliest convenience? 

Very sincerely yours, 

p.S. Wo are enclosing a copy of our experimental individual guidance 
card. The student encircles his scores on the various test vari¬ 
ables and immediately notes lus decile fltaudiug in each tent whoso 
nonua (college freshmen) appear on tho face of the card. On the 
rear > we plot cumulative credit points gained (A marks = 4; II 
marks = 3, etc,) against cumulative number of hours taken, and 
thus will detect at an early dale those students who, although 
doing "passing work/' arc, nevertheless, as to quality of school 
marks in the {light cross-hatched) "dangcr-or-not-graduating” 
area of the card. 

Original letter 245 wardfl; 25 question questionnaire accompanying; 

58 replica received from 110 letters sent out, 

/, First follow-up letter: 

Columbus, Ohio, 
April 9, 1924. 

Dear Sirs: 

Our records to dato show that wo have not yet ruoctvoil a return 
from you on tho intoUigonco questionnaire aont you recently, Wo 
have not yet begun the tabulation of tho replies, and accordingly 
there is still ample time far you to send in your reply. 1Mci\sg do so 
even though you are not officially using such testa. May wo not Imva 
your reply at once? 

Very sincerely yours, 

P.S. By means of a simple one-pngo questionnaire, wq liavo deter¬ 
mined that 40 per cent of all Ohio Colleges uso intelligence tests. 
Tho longor questionnaire sent you was designed to determine 
wind is the beat praetico in a selected list of about 121) of the larger 
and better known Universities and Colleges of the entire country. 
To dato 58 of these have responded. Will you not help to make 
our returns 100 por cent by responding to this first follow-up letter 
by tending in your questionnaire in order that the results of tho 
replies may ho published for fcho benefit of all, 


First follow-np letter; 105 words; 14 replies received from 52 loiters 
sent out. 
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t. Second follow-up Irltcr: 

Columbus, Ohio, April 25, 102*1. 

Dear Sir; 

All but IIS of Mu: I Ml eollepvi /nill univcnjitini Lo whom wo sent on 
March J'JLh, a quest ionuam* regarding I,lie tine of intelligence teats 
have replied. In a few ra^PH (he udihew.cn wore incomplete and ao 
did not reach I ho percim ini ended. Such addrewieH have lasen corroded 
to the host of nnr ability, and hence wo arc in doubt an to the reason 
{or our not yet bavin/; beard from you. We have been personally 
"bothered" with questionnaires in tho past, It was with aoino mis¬ 
giving therefore that, after deliberation, we decided to “bother" 
busy college people with a qucttliommirn, Wo then reduced the work 
involved in replying to ft minimum. You will note that practically all 
of the quoHLimm ran be answered with either a check mark, n number, 
or a Ringlo word. Tlmt 72 colleges should have responded with but 
one follow-up letter is gratifying. If but 37 other people, in addition 
to yourself, respond to thin letter we shall have full returns and can 
then bo (insured that we do not have a biased selection of colleges. 

Perhaps) you are not the ponion to whom the questionnaire ahould 
have been addrCHaed; if mi, will you plmisa hand the question naira to a 
colleague who i« nt closer touch wit h aticlt ijcrwmncl work? And per¬ 
haps you have lost the former questionnaire (Homctimcs they go the 
way of the waste paper basket). At any rate, wc arc enclosing another 
for your convenience in /-ending tin a prompt reply. Let us repeat that 
Lite tabulated nsiuHs will be published for the benefit of nib May wg 
not have the benefits of your experience with such tests? 

Yours very sincerely, 

Second follow-up letter; 27.1 words and a hocotuI copy of questionnaire: 

11) replies received from 33 IcLLoih sent out. 

5, JViird follow-up letter: 

Columbus, Ohio, May 20, 192-1, 

Dear Sim: 

Columbia, Yale, Jlrown, Newcomb College, Mount Iloiyoko College 
—91 of tire 110 colleges originally scut the enclosed questionnaire on 
the uses of intelligence tests -have replied. Why is your college 
“among the missing?" We trust we shall not be required to report it 
"no return received" wbon we publish our report. If you do 7ioi nao 
tests, please return the questionnaire with question No. 1, marked 
"No" in order that our returns may he 100 per cent complete. As a 
suggestion perhaps over the week-end you will have fifteen minutes 
in which yon can answer Llic questions, 

Very sincerely yours, 
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P.S, Only 19 more returns now needed to make 100 par cent. We re¬ 
ceived just 19 replies to our last letter. Wo did not wish to cut * 
stencil, but the Job ib a little too lurge for 19 typewritten tellers,— 
so please excuse the carbon copy If you happen to receive one. 

Third follow-up letter: 140 words; fi replica received from 19 lottcra 
sent out. 

4. Fourl/i /ollouMip idler: 

Columbus, Ohio, Juno II, 1024, 

To the President (or Registrar in certain cases). 

Dear Sir: 

Wo have sent an original letter and three follow-vip letters to the 
following address at your college in an attempt to secure replies to a 
questionnaire dealing with the rcsuUs of the use of intelligence tests in 
your college: 

Professor John Doe, Plank College 
We have so far received no reply. To date all but 13 of L10 colleges 
throughout the country originally sent these questionnaires have 
replied. Wc are very anxious to have your college represented in the 
returns. Will you please either take 15 minutes and answer for us tlio 
questions included herewith; or hand the questionnaire to tho proper 
person in possession of the facts called for? 

Very sincerely yours, 

Fourth follow-up letter: 100 words. Sent to a different official (usually 
president) of tho colleges which had not yot replied: 10 re¬ 
plies received from 13 letters aont out, 

5, Fifth follow-up letter: 

Columbus, Ohio, July S, 1024. 

Dear Sir: 

On the enclosed questionnaire on the usca of intelligence tests only 
your college and two other remain to be heard from. Wo liopo to have 
University of X represented. Will you please request someone in 
youT university in possession of the faota to fill out tho questionnaire 
and return it to me? The questionnaire was scut to 110 representative 
colleges and universities of the United States. 

Very sincerely yours, 

Fifth follow-up letter: 60 words; sent to recipients of tho fourth follow- 
up letter; two replica from three letters sent out. 
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tf, Sixth follow-up teller: 


Columbus, Ohio, August 5, 1024. 


Secretary of the Knlrnncc Hoard 
Blank College 

Dear Sim: 

I liavo seat tho enclosed questionnaire to Professor Plank and fco 
the President of your Univnrnity and have thus far had no reply from 
either. Your Univorsi ty is the only one among 110 universities through¬ 
out the country, delected because of geographical and other repre¬ 
sentative cluiraclorirtlicH, which has not replied to this questionnaire. 
Wo are ycry desirous of having complete returns on nil of the colleges 
to which these questionnaires wore Bent. The general roBiilts of the 
questionnaire will ho published. May we hope to have your reply 
at your earliest convenience. 

Very sincerely yours. 

Sixth follow-up IctLor: 01 words. Questionnaire enclosed, Since 
previous lotlerH sent to one professor and tho registrar had 
faiJcd / this sixth Idler whs sent to the Secretary of the Entrance 
Board who replied immediately. 



A DEMONSTRATION OF THE LANGUAGE DIFFI¬ 
CULTY INVOLVED IN COMPARING RACIAL GROUPS 
BY MEANS OF VERBAL INTELLIGENCE TESTS 

S. L. WANG 
Ohio State University 

Racial differences in intelligence certainly constitute a very 
interesting and important subject. The wide interest in this 
topic has led many psychologists to attempt measurement of the 
differences by means of verbal intelligence tests. The findings 
have not been wholly consistent, but there has been fairly 
general agre merit that other races tested as inferior to the na¬ 
tive white Americans, However, whether these low scores were 
due to inferior intelligence was still nn open question. There 
are clearly other factors besides comparative intelligence in¬ 
volved in such comparisons. The most important one is the 
language difficulty. It is the purpose of this study to make 
further investigation as to whether there is a language handicap 
involved in comparing racial groups by means of verbal intel¬ 
ligence tests. 

materials 

The results worked with in this study were from students 
at the Ohio State University. The test used was the Ohio Stale 
University Intelligence Test—to be further described shortly. 
The cases studied were 34 Chinese students, 83 men nml 75 
women colored students, 45 students bora in Russia, and native 
bora white cases paired with these as taking the same form of the 
test, of the same percentile standing (always within 5—usually 
exactly the same), belonging to the same college (Arts, Educa¬ 
tion, and Commerce and Journalism students being grouped 
together as sufficiently similar in entering students personnel, 
however) and class, of the same sex, and about the same ago. 
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MKTIIODS AMI HKSULTri 

Tlio mcUicid of handling, once tlu; cnscs wore thus carefully 
BclocLr.d, wiiiS wimple. 'I ho ti-miUk for ouch racial group were 
tabulated hy and limn on u wrpumle table the paired 
American raw cm. J l ho median for foreign and paired American 
group was (hen found, for each tost, and the median for the 

taiiu: i 

Difference* bctivcfln foreign mid coUne.d group* and patted American group* 
on the Fcpnrntn testa of the Ohio State University Intelligence Teats 


11 M IM. (IllOl'P 



Olilnfn 

Mnto 

Nopnci 

1‘omnln 

Ncgroo:i 

Mnto 1 
Nrjinw 

Foninlo 
Nog roes 1 

Ruflaiana 

Foimn.-.... 

3 mi<l <1 

3 n nf 1 \ 

3 and 4 

ti and 0 

5 ami 3 

5 and 0 

Kurnboruf cilipj. 

31 

01 

53 

22 

22 

45 

Test 1*. 

0 

J 

1 

0 

-2.5 

1 

Test 2. 

- 1 r> 


0 

-2 

1.5 

1 

Teat 3. 

i 

-l 

1 

2 

5.5 

1 ~ A 

Test 4. 

i 

— I 

-I 

4 

2.5 

1 l 

Test 5 . 

-S.fl 

t) 

:i 

0 

0 

0 

Tent 0 . 

-r t 

1 

i 

0 

0 

1 1 

Test?. 


0 

-l 

0.5 

1 

1 0 

Test H . 

i 



2 

1.5 

1 0 


* The table iihmvn that on tont [ } Forma 3 and 4, the medians of tho 
paired American groups are the mimo an that of the Chincso ami arcs 1 
slop higher than that of the Mule Negroes and Female Negroes. On teat 
1, For inn 5 and I) ( the medians of the paired American groups are same 
ns that of the Male Negroes ami are 1 step higher than that of tho Rus¬ 
sians and 2.5 tilcps lower than that of the Female Negroes; and bo on. 

foreign group subtracted from tlic median for tho American 
group. These differences appear in table Id 
The tests are as follows: 

Forma 3 arid i Forma 5 and G 

Test t. Arithmetical problems Test 1. Arithmetical problems 

Test 2, Proverbs Test 2. Definition 

Test 3. Same and opposite Test 3. Same and opposite 

1 In this table mulls are given Hopiu’atoly for the earlier Forma 3 and 
‘1 and tho rmmt revision—Forms 5 and >6. 
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Test 4. Dissected sentences 
Test 6, Number series 

Test 0, Analogies 

Test 7. General information 


Teat 4, Synonyms 
Test fi. General academic in 
formation 

Test 0. Number fieri os 
Teat 7. Analogies 
Teat 8, Heading 


The following points are to be noted: 

1. The Chinese are decidedly superior to the paired Ameri¬ 
cana on Test 5, Forms 3 and 4. The Americans average 8.b 
steps below the Chinese. Test 5 is a tost of number series and 
consequently involves very little language difficulty. 


TADLE 2 

Race dijftrencca in Ur ins of sigma 



lUriAL <inoi/Pfl 


Chlncao 

Ncrhicp 

J11 in n i it on 

Forma. 

2 rind 1 


5 mid 0 

Numbor of cflsoa. 

3-1 


-45 

Test 1 . - . 


—0.30 

-0.10 

Test 2 . 


-0.G3 

—0.29 

Teat 3 . 


■n 


Test 4... 


wB&m 

mmm 

Test 5... ... J 


mam 

mm 

Teat 0 . 

-0.33 

fc 0.20 

-0.12 

Test 7...... 

-1.8D 

-0.40 

—0.31 

Test 8. 


—0.59 

-0.22 


2. The Chinese are decidedly inferior to the paired Ameri¬ 
cans on Test 7, Forma 3 and 4. The Americana average 9 steps 
higher than the Chinese, Test 7 is a test of general informa¬ 
tion and consequently most involves language difficulty and 
knowledge of American life and customs. 

3. There are no outstanding differences between the Negroes 
and the Americans, or the Russians and the Americans. 2 

1 These racial differences wore also studied by measuring tlio devia¬ 
tions of the special racial groups from the median of a largo number of 
unseated American-born students. A large number of native white 
American Freshmen were taken to represent tho Americium (800 on 
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Tiio renulnn* prcsvnfccl in tabic 2. From this table is seen 
that on Test 1, I'nmm ■> ami I, the (liiuwo group ia 0.1H sigma 
below that of Urn Americans, On Tost 1, Forms n and (i, the 
Negroes and Husswuih me (J.HO undU.Ki sigmas below that of the 
Amurjcsiim. The jtkmH* nvirlrnlly confirm the fmtlhigs in table 

1. Thin mcilmd is cnnmdcrcd less ealinfuetory, however, 

CONTI,U8IONH 

TJic writer’n dala suggest the following conclusions: 

1. The Chinese test low because they arc handicapped by 
language diflicully. 

2. In the ca.se of ihc Negroes nod Hussions, the language 
factor is not so appreciable, 11 The results from these two groups 
allow no distinctive features: there is only a general slight 
inferiority. 

3. The language difficulty involved, in studying racial groups, 
not thoroughly Americanized ns to language by means of verbal 
intelligence tests, is quite noticeable. One should not, there¬ 
fore, draw any definite conclusions concerning the relative 
intelligence of such groups and Americans unless there is some 
control of the language factor. The test of number scries ap¬ 
pears to ha a good test to use in such studies, since it appears less 
affected by such influences. Non-verbal and performance testa 

Forms 3 ami 4 nnil more than 2000 on Forms 5 and 0), These scores were 
next tabulated and the means of all teats were found. The sigmas of all 
teats woro next calculated. The moans of ah teats for the special racial 
groups wore found. Finally, the menus of these racial groups ware sub¬ 
tracted from the respective means of the American group. The remain¬ 
ders wore divided by their respective sigmas. The quotients wore the 
difference of tho two groups in terms of sigina. For instance: 

Mean of Test 1 far Americans. 10 

Mean of Test 1 for Chinese.. 5 

Sigma of Test 1 for Americans. 20 

10-5.. G remainder 

Romaimlcr/sigma or 5/20. 0,25 sigma difference 

1 No evidence wna obtainable ns to how long those born in Russia had 
bean in this country. It appears probable that most of them had been 
hero since uii early ago and wero thoroughly Araericanitfod as regards 
language. 
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might be constructed so ns to be more equally valid for several 
or all races. 

4, There is need for more comparisons between races in their 
home countries, and comparisons involving more unselcctcd 
and representative groups, The Chinese in the University nro a 
selected group; their superiority on Tost 5 is by no means to he 
understood to mean that the Chinese us a whole will he su¬ 
perior to the Americans ns n whole on Test fi. Tim Russian 
immigrants are not probably representatives of their home 
folks. The American college Negroes, too, arc not representa¬ 
tives of the Negro race in this country, not to speak of the 
Negro race ns a whole. 

I am much indebted to my teacher, Dr. S. L. Presscy, for 
his valuable aid, 



VALUE OF WIIITK SPACE IN ADVERTISING 1 


KDWA1U) K, STRONG, Jit, 

Stanford Unmr&ity 

WliiLo apace is used to isolates an advertisement and so secure 
for it greater attention-value. 

There i.y no r|uc,sLion tlmt the cITcetivcness of an advertise- 
ment is increased through the use of white space. But it is a 
serious question whether the increased effectiveness is worth the 
increased cost. 

For instance in a certain advertisement two-thirds of the 
entire area is white space surrounding the one-third upon 
which appears the copy. If the space cost SIOOO, then S6G7 
was spent only in getting attention. Was this expenditure 
justifiable? Did three times as many persons read the adver¬ 
tisement as would have done so if only one-third of a page had 
been used? Or, taking into account the number who read the 
advertisement and the impression made upon them, was there 
all told three times greater effect produced? 

Fifteen years ago very little stress was laid upon the use of 
white space as an effective device. In fact at that time it 

1 The results of experiments I and II were obtained while the writer 
held n. Research Fellowship in Advertising at Columbia University and 
were circulated by the Association of National Advertisers as Research 
Bulletin No, 1, October 1G, 1912. The data in experiment III were 
secured by It, M. PaynLer, Jr., while a graduate student at Columbia 
University, but have never been published. Experiments IV and V 
were conducted in 1913 nt the request of a publishing house, Aa a 
result of their findings the publishers eliminated rules between their 
advertisements, a prnctico which is quite general today but was very 
exceptional then. 

As these data on the value of white fipneo arc apparently all that arc 
in existence the writer feels they should he given wider circulation 
at this Lime, 
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’was more customary to use for this purpose heavy black bor 
dels rather than white space. Today the omphtun is reversed, 

although a minority still prefer black instead of white. 

In an attempt to ascertain the relationship that exists 
between amount of white space used for isolation effect and the 
number of persons who notice and remember the advertise¬ 
ment, five experiments were performed. 

SUMMARY OF RESULTS 

1. Additional white space up to 60 per cent of the area of the 
advertisement itself is profitable. 



IVo BppnrnLG tida 

ViQ. 1. Showing Arrangement of ADTSimaBMiwm* in I'ki'i-:iUMKNTa 

I AND II 


2. The greater the additional white space beyond (10 per cent 
the less profitable is the effect, for beyond that point cost in¬ 
creases faster than attention-value. 

3. Twenty per cent increase in space, used as wlhto space 
around the advertisement, gives the greatest increase in effec¬ 
tiveness, coat considered. 

These results are based on a study of s-page and i-page 
advertisements. It is a question whether they apply to full- 
page advertisements. 

I. the EXTENT TO WHICH J-PAGB ADVERTISEMENTS CAN Ills 
HECOGNIZEI) IMMEDIATELY AFTER BEING SEEN 

Twenty vertical half-page advertisements and twenty herb 
zontal half-page advertisements were arranged as in plates A 
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and B of figure 1. The,we I wrnly pages worn slmfilml and shown 
insucer^ion. The perrnn being tested wim then bonded eighty 
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and asked In pick nut thnsn he had just soon. Forty of those 
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80 advertisements were the ones he had just seen and 40 were 

now advertispinciits . 2 

The data fire shown in table l under the caption "Experiment 
T" For example, advertisement I, a vertical half-page ad- 

1 The method of conducting the recognition test and of handling the 
data is given in the writer's articles, “The effect of lime-in torvnl upon 
recognition memory," Psychol. Rev., Ncptmntur, 1013. 






110 


EDWARD K. BTRONO, JR. 


vertisement that appeared on the lcft-liand Hide of the page, 
was recognized correctly by 22 per cent of the 10 men and 10 
women who were tested. The average left hand, vertical {-page 
advertisement was recognized by 33 per cent of the subjects; the 
right hand, vertical by 38 per cent, the top, horizontal J-page 
advertisements by 29 per cent, and the bottom, horizontal by 
26 per cent. 

II. TIIH EFFECT OF CENTERING ^-PAG 13 ADVERTISEMENTS ON A 
FULL-PAG E 

Ib this experiment the forty half-page advertisements used in 
experiment I were placed separately on a sheet the size of a 
magazine page, 20 as shown in plate C and 20 ns shown in 
plate D in figure 1. 

The 40 advertisements were shown one at a time to 20 other 
individuals. The same recognition test was employed as in 
experiment I. 

The data are shown in table 1 under the caption "Experiment 
II," The ratios at the bottom of this table express the in¬ 
creased attention value attributable to surrounding J-page 
advertisements by J-page of white space. This white space not 
only helps set off the advertisement but at the same time 
eliminates the distraction of a second advertisement. 

The following results will be noted: 

1. The increase in value of a J-page advertisement in half- 
page apace to a J-page advertisement in full-page space ia not 
proportional to the increased cost of the space. Instead of a 
ration of 100-200 we have 100-174, the average of 10(MG0, 
100-163,100-179 and 100-192. 

2. The use of white space benefits good advertisements more 
than it does poor advertisements. As each of the forty J-page 
advertisements were shown separately and centered on a full- 
page in experiment II, the data therefrom gives a measure of 
the attention and memory value of the advertisements. When 
grouped into four groups of ten advertisements each we have: 

Advertisements recognized by form; 

17 to 41 per cent, ratio 100-155 
43 to 50 per cent, ratio 100-159 
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This rrwiK i* unexpected. One would .suppose that tlm pom* 
rnhwIispiiiriilK would Ircnelifj mure from elimination uf din- 
tra«'li<m t tiftf'Ti I In* I'liiuiuiitioii rif n very mind advertisement, 
limn would good iidwrlmeiuoTih. 

H. Vertical 5 -1 Kim 1 advertisements secure greater attention- 
viiIik* lli/ui ln>iun?i|;d }-pftge «dvertme words. The bottom 
horizontal inlvnifkmueul i* less effective tlmn the top. A pos¬ 
sible explanation of these muilln ia illustrated in figure 2. Ap¬ 
parently the nearer the* optical center of a small advertisement 


Ojiticiil center 
of upper iuj 

Optical center 
of pciKt 


Optical center 
of bottom nd 


I'M. 2 , »Sjm> sviNc» Till'; UkiiAtwnhiuf Rhtwrbn the Optical Centeu 
nr Tim Wiioi.b L*a<;b anu That ok tiik IhmmBtfT 
iSjmi’kj IUlk Pack Ajih 

Ik to Lhe optical center of the page Lite greater is the chance the 
advertisement will he scon. Another factor that contributes 
to the effective ness of vertical 3-page advertisements is the ease 
with which the rye follows the type of narrow columns. But 
this factor could not have influenced the data here as the adver¬ 
tisements were not exposed long enough for the person to do 
more than read the headings and take in tho illustrations and 
general lay-out effect, 

HI. TUK EFFECT OK CENTER [NG {-PAGE ADVEIlTLSEMENTS ON 
A lULL-PAOE 

The Haim; procedure was followed hero as in experiments 
I and It except that {-page advertisements were used instead of 
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^-page advertisements. In the first part four f-pngc advertise¬ 
ments were shown and then tested by the recognition method. 
In the second part the %-page advertisements were shown one at 
a time centered on a full-page. 

The results are given in table 2. 

Evidently using j of the area of an advertisement ns white 
space around the remaining | area is an inefficient procedure. 
The cost is increased 4 times and the attention and recognition- 
value only 2| times. 


TAHJ.E 1 



PEn CENT 

IUTIO 

Extent to which a l-pago ad was recognized 



when shown with threo others. 

20.0 

100 

Extent to which a J-pago ad was recognized 



when shown, centered <m a full-page .... 

G2.G 

25 L 


TABLE 3 



EXPERIMENT 

I 

KjcruniMfiNr 

IV 

hatiob 


per cent 

per cent 


Vertical J-page ads: 




Ada oti left hand aide. 

32.(1 

35.1 

100-109 

Ada on right hand side. 

38.5 

42.3 

100-110 

Horizontal £-pnge ada? 




Ada on upper half of page. 

20.1 

41.0 

100-141 

Ads on lower half of page. 

20.2 

25.5 

100- 97 

Average ...,... 

31.0 


100-1 u 


IV. THE EFFECT OF SEPARATING J-PAGE ADVERTISEMENTS BY 
i-INCH, INSTEAD OF Vn-INCH, OF WHITE SPACE—A IIAIIl 
LINE RULID BEING USED IN DOTH CASES 

The |-page advertisements were separated from each other 
in experiment I by approximately / 0 -inch of white space. This 
white strip was divided by a hair-line rule such as is used be¬ 
tween columns of copy in a newspaper and between advertise¬ 
ments in some publications. 
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In experiment IV, the white strip was widened to J-inch; 
a rule also being used as in experiment I. The advertisements 
were tested in the same manner as in experiment I, The data 
are shown in table 3. 

In this ease we have added H Vinck to the width of each of 
the two advertisements (£-*,, /2). This amounts to an in¬ 
crease of fi.7 per emit in the case of the vertical advertisements 
and 3.8 per cent in the case of the horizontal advertisements, 
or an average of 4.75 per cent. With this increase of 4.75 per 
cent there is a resulting gain in attention and recognition value 
of 14 per cant. 

The addition, then, of a small amount of white space between 
advertisements is an effective method of increasing their value, 
cost considered. 


TABLE 4 



BKTfcnlldENT 

IV 

EXPBniWKWT 

V 

HA.T10H 


per rertf 

per c«itf 

a wm 

Vortical J-pafio ads; 




Ads on loft hand aido. 

35.4 

30.0 


Ada on right hand sido. 

42,3 

45.2 


Horizontal j-pago ada: 




Ads on upper half of page. 


39.0 

100-97 

Ads on lower half of page. 

26.5 

2D,7 

100-116 

Average,.. ,.,,.,... 

300 

37.0 

100-104 


Y. EFFECT OF USING Oil NOT USING A UULE BETWEEN J-FAGE 
ADVERTISEMENTS 

Another set of advertisements, identical with those used in 
the above experiments, was presented to a new group of twenty- 
men and women. In this case the advertisements were shown 
separated by ^-inch of white space but with no rule. The only 
difference, accordingly, between experiments IV and V was the 
presence of a rule in the first case and the absence of a rule in the 
second. Table 4 shows the data. 

Experiments IV and V were run years ago at the suggestion 
of the manager of a prominent engineering magazine, who was 
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considering the advisability of discontinuing the use of rules 
between his advertisements in order to improve the appearance 
of the publication. He was fearful that elimination of the rule 
would lower the attention-value of the advertisements aa they 
would tend, he thought, to fuse together. The experiment 
justified the change showing that white space alone was better 



Fuv 3. Showing Effect of Using Additional White Spacb 
Ahvbutisbmbnth in Tehus of Cost (Stjlugiit Line) 
and of Attention-Value (Dashed Line) 


in keeping advertisements apart than white space divided by a 
rule. 

When wo look at a full-page advertisement we first compre¬ 
hend it in its entirety* After the first glance, if so inclined, we 
proceed to take in the details one after another. This is the case 
if the advertisement is a good one, If it is a poor advertise¬ 
ment, lacking unity, we arc forced to take in the several parts 
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and thru attempt lo put Ihriu together. In tlm case of u page 
with many wlverUstunrnh upon it, we, arc lirO]jtul groutly if 
they are ho displayed (lint each advertisement stands out 
separate from the rent. Then eurh run he reacted to easily as a 
whole; and laLrr in detail, if we are interested, Apparently 
there is no hol ler way nf separating advertisements on n page, 
or the separate items within a department .store advertisement, 
than to use white spare between them. HuIoh mid borders do 
not isolate an effectively as white space. 

VI, mN'UMJHION 

In experiment II we found that doubling the area of an ad¬ 
vertisement uiltumukI the attention and recognition-value by 
70 per cent; in experiment III we found that quadrupling the 
area increased the value by 151 per cent; ami in experiment IV 
we found that increasing the arm by 5 per cent increased the 
value by M per cent. The relationship iB shown in figure 3. 

From these data it would appear that the effectiveness of a 
small advertisement onn he profitably increased by buying more 
apace and lining this additional area as white space around the 
advertisement. It would appear that this statement is true as 
long as the additional space does not exceed 00 per cent of the 
area of the advertisement proper. If more than 00 per cent is 
used the increased cost will not bo compensated for by a cor¬ 
responding increase in attention-value. Furthermore, about 
20 per cent additional area used as white space about the ad¬ 
vertisement gives the greatest increase in effectiveness, cost 
considered. 

This conclusion may be explained by assuming that the use of 
white space secures increased attention-value by (1) separating 
one advertisement from another 3 and (2) by increasing the size 
of the advertisement. The first factor is accomplished by a 
small amount of white space, certainly by 40 per cent or lesa^ 

J Further studies should ho made using advcrliaomcnta smaller 
than {-page; also with varying widths of white apace between udver- 
tiacinoiits. The procedure employed here might well be lined in vsriouH 
atudiea of distraction. 
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The second factor never pays at all, Studies by several in¬ 
vestigators show that attention value increases nearly ng the 
square root of the increase in area and not directly with the 
increase in area, 

Another use of white space is to give dignity, prestige effect. 
This use is well illustrated in the advertising of Tiffany. It is 
quite likely that this concern secures sufficient valuo in terms of 
prestige to pay for the excessive amount of white space they 
employ. But if ten of their competitors commenced using this 
unusual lay-out also it is very doubtful if any of them, including 
Tiffany, would secure sufficient value to compensate for the cost. 



CORRECTNESS OF JUDGMENTS BASED ON SENSA¬ 
TION INTENSITIES AND TIME ALLOWED 
FOR MAKING JUDGMENTS 

WALTKll SCOrf McNUTT 
iS 'tale College for IKoijicn, T(ill<ih(i,ut:r, : Florida 

'Die object of this investigation is to determine the relation¬ 
ship of sensation intensities to Lime permitted for making 
judgments. 

Experiments have been carried out with graduated sensation 
intensity stimuli in discrimination in brightness of grays, 
with the object of testing lime relationship to judgments on the 
intensive scale of graduated stimuli. 

Twenty subjects were used in the experiment, 10 men and 
10 women, from the senior class and the Graduate School of 
the University of Texas. The apparatus was set up in the 
Psychological Laboratory of the University of Texas, under the 
direction of Dr. F. A. C. Perrin. 

The apparatus for the Experiment consists of the following: 
A set of ten test-cards, a Graflex Focal Plane Shutter, and a 
pendulum time marker. Each card consists of two gray strips, 
13 by 40 mm,, on a white background, 10 by 10 cm. The 
cards were numbered from t) to 9, corresponding to 10 different 
pairs of stimuli. Each card contained one strip of the lightest 
or standard gray and one strip of comparison gray. The card 
marked 0 contained no difference, The card marked 1 
contained the minimal objective difference; and from 1 
through 9 there was a graduated increase in the shade of gray, 
card 9 containing the maximal objective difference. Each 
card was numbered on the back in such a way that, when looking 
at the face of the card with the number up, the right strip is the 
darker. 
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The Gmflex Focal Plane Shutter was an instrument so fixed 
that the cards could be exposed by pressing ft button on the end 
of a string that was connected with the winding of the 

apparatus, and by pressing a button a second time the exposure 
of the card was shut off, Another card was then placed in the 
apparatus, the winding spring was turned twice by the observer, 
and another card was ready for exposure. 

The pendulum time marker was used in the experiment. 

The method of procedure for this experiment was as follows: 
The subjects were placed in front of a small table located in a 
north room, which hail two windows, one giving a north 
exposure and the othcT a west exposure. The table was 
situated between the two windows, and at the right of it was 
another tabic on which was placed the pendulum, The 
Gmflex Focal Plane Shutter was placed on the tabic and so 
arranged as to be directly in front of the eyes of the subjects 
who were seated with their backs to the windows and with 
their faces toward the gray walls of the experiment room, The 
test cards were kept on the table in front of the subjects but out 
of their vision, 

The experiment was first explained to the subjects; the 
apparatus was next explained, and this was followed by a 
series of preliminary trials in order to get the subjects acquainted 
with the manipulation of the apparatus in the experiment. 
The subjects having been acquainted with the apparatus, they 
were next instructed that they were going to be tested for their 
stimulus limen. They were told that the darker shade of 
gray would be given on their right side and that when they 
perceived this difference they should report. Curds were then 
given beginning at zero and going up the stimulus scale. When 
the subjects reported a difference, the number of the card was 
noted, and a check was given on this number by beginning at 
the last card in the series and going toward the first. The card 
was noted at which the subjects reported no difference and 
compared to their first card, A still further check was given 
by presenting the cards in a haphazard order, After the 
stimulus limen was determined, the subjects were presented the 
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TABLE l—Continued 
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limen card, the card below the limcn, and the card above the 
limen. 

The subjects were divided into two groups of lOsubjcetseach, 
the order of cards and time being reversed on the second group. 

Beginning at the right in table 1, the Homan characters stand 
for the subjects, In the next column are figures 1, 2, and 3, 
which represent the number of trials each subject made. The 
figures at the top of the page, from left to right, represent the 
number of tests in each trial. The first letter in each column 
from left to right represents the position iu which the card was 
placed in the Grafiex Focal Plane Shutter. The letter in the 
next column represents the judgment made by the subjects. 
In the last column on the right C represents correct judgments 
and OC represents the way the cards were presented. 

One second of time was given with the judgments running 
parallel with 1, two seconds of time was given with the judg¬ 
ments running parallel with 2, and for the judgments running 
parallel with 3, the tune taken is indicated by a figure uuder 
the judgment, 

With table 1, group I, order I> the first trial was made with 
the columti running parallel with 1, the second trial was made 
with the column running parallel with 2, and the third trial was 
made with the column running parallel with 3. 

The stimulus limen was given first, the one above the stimulus 
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TABLE 2 —Continued 
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limen was given second, and the one below the stimulus limen 
was given third. 

The order and time were reversed in table 2 by beginning 
with the trial parallel to the figure 3. Subjects were allowed all 

table a 


Gro'wp J, order I —ciccnTflcy tcibU discrimination of grays 



Y 

I 

B 

juna 

1 

1 

2 

0.70 

10 

0 

2 

0 

10 

8 

2 

1 

2 

1.00 

0 

0 

0 

10 

10 

10 

3 

I 

2 

1.20 

0 

I 

1 

10 

0 

9 

4 

1 

2 

1.00 

4 

5 

2 

0 

5 

8 

6 

1 

2 

0.80 

7 

4 

3 

3 

6 

7 

0 

1 

2 

2.00 

1 

2 

0 

0 

S 

10 

7 

1 

2 

2.60 

3 

0 

2 

7 

10 

8 

8 

1 

2 

2.65 

4 

0 

0 

6 

10 

10 

9 

1 

2 

1.80 

3 

3 

3 

7 

7 

7 

10 

I 

2 1 

1.40 

3 

1 

3 

7 

9 

7 

Totals *..... 

10 

20 

15.95 

35 

16 

10 

GO 

84 

84 


Totals divided by 10 .... 

1 

2 

1.595 

3.5 

1.6 

1.0 

G. 5 

8.4 

8.4 


of the time that they wished for making their fust judgments, 
and with this time they were given a card one number below 
the stimulus limen. The next trial they were given the column 
parallel to the figure 2 with 2 seconds with which to make this 
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judgment, and with this judgment they were given the card 
that was found to ho their .stimulus limen. The third trial 
they were given the column parallel to figure 1 with only one 
second in which to map iudgmeuLs. This same procedure was 
followed for each m\\ the group, cure being taken to see 
that standard conditions : vailed for each subject. 

Table 3, group I, order I, goes with the first group of 10 
subjects in the experiment, beginning at the left and going to 
the right, the (ivst column represents the number of subjects; 
the column under F represents the fast time, which is one 


TAD LIS 4 

Group //, order II 



A 

> 

F 

JUDH 

l 1 

0.05 

2 
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3 

0 

ESI 

7 

10 

2 

0,00 

2 
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1 

10 

7 

0 

3 

0.05 

2 

1 

0 

2 

3 

10 

8 

7 

\ 

1.20 

2 

1 

5 

1 

4 

5 

9 

0 

5 

1.70 

2 

1 

3 

0 

4 

7 
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0 

fl 

0.50 

2 

1 

3 

Ml 

2 

7 

; 4 

8 

7 

1.25 

2 

1 

El 

0 

1 

10 

' 10 

0 
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2 

1 

5 

4 

5 

5 

Ml 

5 
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2 

1 

L 

1 

1 

0 

o, 

0 

10 

1,00 

2 

1 

l 

0 

1 

0 

m 

0 

Totals. 

10.05 

20 

10 

13 

20 

21 

82 

SO 

78 

Totals divided by 10_ 

1.005 

2 

1 

US 

2 

2.1 

8.2 

8 

7.8 


second; the column under I represents the intermediate time, 
which is two seconds; the column under S represents the slow 
time, which signifies that the subjects took all of the time they 
wished for making judgments. Tho drat three columns under 
Juds represent the wrong judgments made. The last three 
show correct judgments made. The columns on the left in 
both right and wrong judgments go with fast time, the columns 
in the middle of both right and wrong judgments go with the 
intermediate time, and the last columns in both right and wrong 
judgments go with slow time, or the time in which the subjects 
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were at their leisure to make judgments. Parallel with Total 
is given the sum of each column, which is divided by 10, 
giving the average times and the average judgments of the 
experiment. 

TAOLU V 

Accuracy Cum in Discrimination of Gray a 



lahle 4, group II, order II, go with the second group of 10 
subjects in the experiment. 

The results of experiment two arc found in tables 3 and 4 
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and a graph of the results in table 5. The judgments in the 
column parallel with figure 1 are made by the first subjects, 
those in the column parallel with two by the second subjects, 
and those in the column parallel to the number 3 by the third 
subject, etc., throughout tables 1 mul 2. 

Table 5 is divided into four equal divisions, the ordinate of 
each division representing 10 subjects and the abscissa of each 
division representing 30 trials. Only one abscissa is numbered, 
but the abscissa nf each divison is supposed to be numbered 
just exactly like the one at the bottom of the page. Each 
ordinate of each division is numbered separately; and as each 
subject had three trials and a different time for each trial, it was 
necessary to make a graph for each subject in the ratio of 1:3, 
that is, one unit was allowed on the ordinate while three units 
were allowed on the abscissa. 

The accuracy curve in group I, order I, corresponds to table 
1, group I, order I. The orange curve represents the fast 
time; the green curve represents the slow time; and the blue 
curve represents the intermediate time. This is true for both 
group I, order I, and group II, order II. Group I, time curve, 
goes with group I, order I. Group II, time curve, goes with 
group II, order II. 

Tor the fast time in group I, order 1, there were 6*5 correct 
judgments made out or 10 judgments. For the intermediate 
time there were 8.4 correct judgments made out of 10. For the 
elow time there were 8,4 correct judgments made out of 10. 
For the fast time in group II, order II, there were 7.8 correct 
judgments made oat of 10. For the intermediate time there 
were 8 correct judgments made out of 10. For the slow time 
there were 8.2 correct judgments made, and by slow time we 
always mean that the subjects were given all the time that they 
desired for making judgments. This does not mean that the 
subjects took longer to make their judgments; for as is shown 
all throughout this experiment, the subjects made judgments in 
less time than they were given in the intermediate time. 

The results of this experiment point out a relation of sensa¬ 
tion intensity and time permitted for making judgments. 



126 


WAfcTEU SCOTT MCNUTT 


which seems bo be ft cognitive process find not merely reaction 
to a stimulus. This was brought out in the following maimer. 
The stimulus limen was given with the fast time in group I, 
which was one second. This proved to be too short, ns only 0.5 
correct answers were given out of 10. (This was an average 
for the entire group of ten subjects,) A card one number above 
the stimulus limen wns given with the intermediate time, which 
was two seconds of time. The increased time and the increased 
stimulus made a difference. Of 10 answers 8.4 were correct, 
making a difference of 1.9. A card one number below the 
stimulus limen was given, and the subject had all the time 
desired to make judgments. The average time taken by the 
group was 1,6 seconds; and with this time 8.4 correct judgments 
were made out of 10, making a difference of 1.0. One second 
of time was found to be too short. The time for the greatest 
number of correct judgments for the first group was between 
2 and 1.6 seconds, and this time was given, or rntlicv taken, by 
the subject with a card one number below the stimulus limen. 

An interesting thing brought out in this test is that if you 
give the subjects their own time to make judgments when 
testing for the stimulus limen, they take much longer than they 
do after starting the experiment, For this reason it was neces¬ 
sary to give all of the subjects one standard time when searching 
for the stimulus limen. The standard time chosen was three 
seconds. This accounts for the accurate reports on the card 
below the card selected as the limen by the nubjcot; for when 
the subjects deliberated too long tliQy were marc likely to go’ 
wrong than when they made their judgment instantaneously 
or in a little less than a second and a half, In other words, the 
experiment shows that there are different limen s with different 
times and the first judgment with each limen and time is the 
more correct, A long deliberation meant error. 

When we turn to group II, order II, we find the same rela¬ 
tionship. Although the order of the stimuli cards and the time 
was reversed, there was no appreciable difference. The slow 
judgment was given first with card one below the stimulus 
limen, and 8.2 correct judgments were made out of a possible 
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10. The time fielcctnd by Dm subjects was 1.0+- seconds. 
The intermediate time, or two seconds, was given with a card 
one number above the lijnen selected 1 yy the subject; and 8 cor¬ 
rect judgments out of n possible. Jl) were given, a decrease of 
0.2, The stimulus limen was given with the. fast time, and 7.(3 
correct judgments out of a possible 10 were made. 

The lime curves averaged the same for both group I and group 

11, the average being 1,(1 seconds for making judgments, The 
curves are made from the average time when the subjects in 
the respective groups tonic all of the time that they wished for 
making judgments, The curves for one and two seconds are 
not drawn, as the curves for a standard unit of time make a 
straight line. 

This investigation seems to establish a cognitive process in 
response to stimuli without regard to the graduated scale of 
sensation intensity stimuli. 

The process appears to reduce itself to perception, and percep¬ 
tion 1ms that little warmth of intimacy about it that ia not found 
in sensation. The simplest kind of perception, pure percep¬ 
tion, implies the grouping of sensations under the laws of atten¬ 
tion. But they seem to be made up of more than sensations, 
since wc see, feel, and hear more than is perceived to the eye, slcin, 
and ear. The sensations gotten from the stimuli are supple¬ 
mented by images, and the perceptions become mixed percep¬ 
tion, including complexes of sensory and imaginal elements. 

The data demonstrate that when the selected Beale of sensa¬ 
tion intensity stimuli was presented to the subjects, the sensa¬ 
tions became perceptions. But that is not all; the perception 
had meaning. No sensation means; a sensation simply goes on 
in various attributive ways, spatially, clearly, intensively, etc. 
All perceptions mean: they go on algo in various attributive 
ways, but they go on meaningly. 

From a psychological standpoint meaning is always context; 
one mental process is the meaning of another mental process 
if it is that other’s context. And context, in the sense used here, 
is simply the mental process which comes as a natural result 
to the given process through the situation in which the Hubject 
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finds himself. At first, the situation is physical and external, 
and originally the meaning is kinaesthcsis. The subject faces 
the situation by a bodily attitude; and the characteristic sensa¬ 
tions which the attitude arouses give meaning to the process 
which stands to the conscious focus; and they are therefore 
psychologically the meaning of the process. The situation 
may be either external or internal, either physical or mental, 
cither a group of adequate stimuli or a constellation of ideas. 
Image 1ms now supervened upon sensation, anil meaning can 
he carried into imaginal terms. Therefore, meaning for us 
may be mainly a matter of sensations of the special senses, or 
of images, or of kinesthetic or other organic sensations, as the 
situation under which wo arc placed demands. 

But in order to have meaning there must be two sensations. 
When the sensation of it is accompanied by a strain, it becomes a 
perception of color in the place of a mere reaction to stimulus. 
It becomes that gray something; and it owes the that something 
to the strain content. However, meaning is not always con¬ 
scious; it may be carried in purely psychological terms, A 
word, facial expression and inflection of the voice, a bodily 
attitude, a stimulus of any kind may press the nervous button, 
and consciousness is turned, unknowingly, into new channels. 

Therefore, the graduated sensation intensity stimuli of grays 
appear to become sensory complexes with kinaeslhotic settings 
and not simple reactions. The sensory complexes puss over 
into complex perceptions and the complex perceptions resolve 
themselves into the cognitive process and not merely reaction 
to Btimuli. The process is that of comparing, not merely that 
of reading to external objects. 

There is a differentiation of the various sensations, and with 
this a certain time is required before passing judgments on the 
stimuli presented. 

The time relation seems to be established through the cogni¬ 
tive process and not through the graduated stimuli, 
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flODBKY LATIN COMPOSITION TEST 

The World Hook Company announces the publication of the Godeoy 
Latin Composition Test. The aim of this test is to gauge the accuracy 
of Latin composition work at the same time showing tho correlation of 
Bcnlcnce-writing skill to knowledge of Latin grammar, It was devised 
and administered to many thousands of students in the nation-wide 
survey conducted by the American Classical League in 1921-1923 and 
is now published for general distribution- Norma are furnished, based 
upon 20,000 eases. The teat requires about thirty-five minutes and 
any teacher of Latin can quickly learn to use it. 

COLUMBIA HONOH8 DU. tiioundike 

The Alumni Home Coming Day, February 10, 1020, of Teachers Col¬ 
lege, Columbia University, celebrated the twenty-fifth year of service 
rendered that institution by Dr. Edward L. Thorndike. The program 
consisted of addresses by Dr, Charles H, Judd, of University of Chicago 
on "A Century of Applications of Psychology to Education;" Dr. 
Agnes Rogers, Bryn Mawr College, on "The Contribution of Psychol¬ 
ogy to Child Welfare;" and Dr. Thorndike, on "The Psychology of 
Adult Learning," Following the program Dean and Mrs. Russell 
gave a reception to returning Alumni, officers of Teachers College, 
graduate and senior students and their friends. 

wdustmal rsYcnoLoay welcomed 

Tiie Jouhnal op Applied Psychology extends n cordial welcome 
to Industrial Psychology. This is a monthly journal having pub¬ 
lished its first issue in January, 1920. Striving as It duos to bring re¬ 
sults of modern psychology in the field of industry in popular forrn to 
those engaged in this work we wish for it every success. Under the 
vigorous and able leadership of Dr. Laird it should render moat valu¬ 
able service. Prom an examination of the first three issues we believe 
that it has made a very promising start, Those interested should 
address the Editor, Industrial Psychology, Hamilton, N* Y. 

YALE STI511LINO rELLOWSllIl'S 

The Sterling Fellowships have been established by a gift of One 
Million Dollars from the Trustees of the Estate of the late John W, 
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Sterling to stimulate scholarship and advanced research in all fields of 
knowledge, They arc open equally to graduates of Yale? University 
and other approved colleges and universities in tile United States and 
foreign oountrica, to both men and women, whether graduate students, 
or instructors or profeasors when on leave of absence who desire to 
carry on studies and investigations under the direction of the Graduate 
Faculty of Yale University or in affiliation with that body. 

The Sterling Fellowships are divided into two general classes: Re¬ 
search or Senior Fellowships and Junior Fellowships. Candidates for 
Research or Senior Fellowships must have the Fh.D. degree, or must 
have had such training and experience in research ns lire indicated by 
this degree. Candidates for Junior Fellowships must he well advanced 
in their work towards the Ph.D. degree. These Fellowships arc 
awarded on the understanding that the recipients almll not engage in 
teaching during the tenure of appointment. 

The stipends of tho Research or Senior Fellowships range from S1000 
to §2500 or more, dependent upon the character of the proposed inves¬ 
tigation. The stipends of the Junior Fellowships range from SIOOO to 
$1500. For special purposes, such as carrying through to completion 
a piece of investigation, awards may be made of less than $1000. 

Application blanks should be addressed to tho Dean of the Graduate 
School of Yale University, New Haven, Connecticut, 

COMMONWEALTH FUND GHANTS ANNOUNCED 

Gifts for scientific, educational, and humanitarian work Lotalling 
$1,339,000, made by the Commonwealth Fund, of New York City, 
during the fiscal year ending September 30, 1025, were recently an¬ 
nounced in the seventh annual report of the General Director, Harry 
C. Smith, 

The endowment of the Fund, which was established in 1018 by gift 
of Mrs. Stephen V. Harkness, totals at present S38,701,000, Child 
welfare has been one of the chief interests of the Fund, involving grants 
to many different organizations in this field, The most recent enter¬ 
prise of the Fund is a program of establishing hospitals in rural com¬ 
munities in the South, Special grants during the past year were made 
to tho American Society for the Control of Cancer, Foreign Language 
Information Service for Americanization work, the Human-Yule College 
of Medicine in China, the National Association of Travelers Aid Socie¬ 
ties, and many others. 

PETlSONNEli BDSEAnen FJJDEflATION 

During the past academic year the Personnel Division of the Ameri¬ 
can Council on Education in Washington, D. C., received 410 culls for 
teachers. This shows an increase of 300 per cent over the previous 
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year indicating tlie rate (it which interest and confidence in tho enter¬ 
prise is spreading. The Personnel Division is being conducted on a 
high professional piano, charging no fees or commissions to registrants. 
An organization which is thus beneficial to teachers and executives, 
which operates on n national scale anil within a limited budget con do 
ilo best work only as a cooperative enterprise, All college tenchorH 
and all graduate students preparing to teach in college are urged to 
register. 


TUB MOOHllN FOIIG1QN LANGUAGE STUDY 

Tho Modern Foreign Language Study, under the auspices of the 
American Council on Education, expects to carry on extended resenroh 
work during the present year involving a number of controlled experi¬ 
ments in the classroom and tho wide administration of achievement 
tosts. Among these tests of linguistic ability which in many eases will 
be necessary to construct in tho four languages concerned, French, 
German, Italian and Spanish, arc a Vocabulary Teat, Silent Heading 
Test, a Trnnslation-intP-EngliBli-TcBt, a Written Composition Test 
and several others. 

Two bulletins have been published by the Committee on Direction 
sad Control which set forth the immediate and ultimate aims of the 
Study, os well an a list of problems for investigation and research. It 
is hoped that modern language teachers in colleges and universities 
will avail themselves of these bulletins and give consideration to tho 
problems in tho assignment of master's and doctor's theses. Those 
interested in the work may secure the bulletins by writing to Tho 
Modern Foreign Language Study, Gfil West llflth Street, Now York 
City. 
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Domain A. Laird, The P&uMoqu of Selecting Men. McGraw-Hill 
Book Company, New York, 1925, 274 pp. Price 83.00. 

Dr, Laird gives An animated presentation of the dinicullies and 
methods of employment psychology, The positive advances in this 
field seem for tl\a time being to have reached a plateau so that recent 
volumes on the subject deal with a more or less familiar content. The 
outstanding merit of the present book is in the variety of "teaching 
aids*' it utilizes and in its castigation of the fakir. 

Problems are not merely described—they arc also concretely set 
before the reader in some apt and diverting manner. After chapters 
on individual differences and the difficulties these provide in selection, 
eome of the traditional methods of selection arc reviewed critically, 
The r61e of the charlatan is vigorously exposed, accompanied again by 
concrete samples,—reproductions of fakir advertisements and an¬ 
nouncements which are denounced in no mincing terms. 

Useful sections arc presented on ways to find a reputable psychologist 
and his characteristics when found. The road to scientific psychology 
iB made so plain that the reader, though an employment expert, need not 
err therein, 

The usual topics auch as interview, rating scales, production records 
testa, statistical techniques, and fcho liko, are discussed and illustrated 
by very suggestive charts and graphic device^ Teats nro not given 
tho position to which they have aspired in employment psychology and 
the psychologists chief contributions appear in fcho form of statistical 
analysis. 

Great freedom is exercised in the uso of the work of otherB and the 
professional student will regret the inadequate documentation of most 
of these off-hand reproductions. 

The volume should prove valuable to the employment man by giving 
a stimulating notion of the possibilities of development in his own work 
and by checking kia gullibility for unscientific fads. To the teacher it 
will provide many suggestions of ways to enliven class work in this field, 

II. L. Hollinqwqiitu, 
Columbia tfjuticrsity. 

Albert T. Poffendergeii. Psychology in Advertising. New York, 
A. W. Shaw Co., 1925. Pp. G32, 85.00. 

Students of the psychology of advertising need no longor Bpond n 
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good share of their time in the library near thing Tot isolated articles on 
the subject, PofTcnbcrger hna performed a needed service in summari¬ 
zing nil the work on this topic winch linn been done by psychologists or 
through the use oT psychological methods. The summaries arc both 
adequate and impartial, It is a pleasure to handle the hook for it is well 
written, well printed and hound find excellently illustrated. Psychol¬ 
ogist and students should lmve it in their libraries Tor ready reference, 

In its general outline the book follows the standard introductory 
■textbooks m psychology. The first chapter presents the psychological 
attitude toward advertising. Chapters II to VI discuss the appeal, 
methods of measuring the strength of appeals and desire. Following 
these arc chapters devoted to attention (five chapters), perception, com¬ 
prehension, feeling (live chapters), memory and association (three 
chapters), belief and conviction, suggestion, and individual differences, 
One-fourLh of the book is devoted to attention, Thia is justifiable in 
Poffcnbergcr'H ease because psychologists have actually produced moTQ 
on this topic than any other. Whether the original writers were well 
advised ifi another question. 

The title "Psychology in Advertising” iB nicely phrased for the em¬ 
phasis throughout is on psychology, not advertising. A truer title 
would be "Psychology in Advertisements," for the book considers 
advertisement but hardly the process of advertising. Thcro is very 
little or no utilization of current thought in advertising circles nor is 
thcro much appreciation oT advertising as a business force. Printer's 
Life, for example, la mentioned less often then The Ladies J/omc Joimial, 

As a rulo wo psychologists have studied advertisements blit not the 
processes involved behind the advertisements. Little or no investi¬ 
gations have been made of tlic mental processes oF consumers or dealers 
ns such. Wo have been content to give a list of "instincts" or something 
of the sort and drop the matter there. Anyono who has attempted to 
present such a list, in the face of our pitiful lack or knowledge of tho 
subject, must bo very reluctant to criticize another's list. Hut the im¬ 
pression left by Chapter III that BVich desires as for cleanliness, beav\ty, 
economy and hospitality nro the "bases of advertising appeals" cer¬ 
tainly seems questionable. 

Tofienberger recognizes what the reviewer considers the roul function 
of advertising when he writes on page 502, "Tc have for sale a commodity 
that will satisfy a real human need, and to show in advertising that it 
will do so, and to show that it will do so better than any other commodity 
is to furnish the essential requirement for effective association," and 
again on page 520, "The most important association or bond that can he 
established is that between n desire ‘or need and some specific means of 
satisfying the desire or need." The hook is not however built around 
these concepts of "whiU," "solution" unci 'WtiafncLioii" but about the 
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old faculty psychology concopfcs of afctontion, perception, memory arid 
the like. It is true that Chapters II to VI deal with desire, its char¬ 
acteristics, etc M but the reader is not supplied with instructions as to 
how to ueo this information. Instead ho is launched into tho prnblom 
of getting attention. 

Personally the reviewer feels that here ns elsewhere too great anti 
esoteric a significance is attributed to this matter of "attention.” It is 
used to explain too many of the mysteries of advertising. Surely there is 
no intention to convey tho impression that thora is a separate force 
called attention which can move mountains. Possibly in such eases 
reference has unwittingly been made to the activities of tho organism 
as separate from the stimulus, 

When an individual encounters an advertisement two different setB 
of factors determine hia reaction; namely, the advertisement us u alUmi- 
Iub and the individual himself. In studying advertisements na stimuli 
we conclude that, other things being equal, this or that may bo the enso. 
No one can question the ascertained fact, if the procedure was sound, 
But in such oases we have practically eliminated tho moat important 
factor when wo said "other things being equal," wo have practi¬ 
cally eliminated tho dynamic organism. As a result psychologists have 
studied intensively tho characteristics of advertising stimuli as they 
affect human beings, but they have almost ignored tho characteristics of 
human beings as they react to advertisements. Human beings some¬ 
times seek advertisements. Why? They read some ndvortiHomcnts and 
not otherB. Why? The complete answctB are not to be found by analyz¬ 
ing advertisements but rather in analyzing prospective buyers, 

Poffenbergcr had presumably Bomething of this in mind when he 
wrote that associations are established through control of attention. 
"It appears," he Bays, "that the direction of attention and not spatial 
relations determined the association” (forward not backward), J3ut 
let us use some term other than attention in such connections, lot us 
make an endeavor to get at the motives that arc Involved, Whon wo 
have done bo wo will have a far inoro meaningful and also more unable 
psychology of advertising. 

Edward IC. Strong, Jn, r 
Stanford University. 

YfVLLiAM Fitf&DEmox Book. The Psychology of S bill ‘The Gregg 
Publishing Company, New YotIc, 1925, Pp. 257. 

In his second edition of the Psychology of Skill, the nuthoT haa used 
the original text except minor changes in numbering chaptora and 
sectional headings. Because of its careful and detailed analysis of the 
processes involved in tho acquisition. of skill, this new edition will be 
welcomed by the students of tho psychology of learning. Tho first edi¬ 
tion appeared in 100S and has been out of print for several years. 
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Jn gathering (lain for the original study, the author employed a two¬ 
fold method. By means of carefully constructed apparatus, lie made an 
accurate record cif the various physical aspects of the learning process 
in the case of each of his learners. 

To supplement this record of the physical aspects, each learner wrote 
clown from day to day a detailed account of his own mental and emotional 
activities during the practice periods. These introspections proved to 
bo of great significance in llio study of the learning processes. With 
these two forms of data before him, the author made his interpretations. 
This is an important plin.se of the study. Too often our studies in tlio 
learning process report only the objective aspects leaving the more 
subtle and pcrhnpH more essential subjective factors untouched. 

The particular form of the acquisition of skill investigated was learn¬ 
ing to typewrite. Both the sight and the touch methoda were included 
in the investigation. 

Tha table of contcntH supplies an excellent outline of the book, and 
possesses unusual merit. The tublo of contents together with an ade¬ 
quate index makes it easy to locate and trace any desired aspect or phase 
of the disciiBnion. There are also numerous cross-references in the body 
of the text thus making it com para lively easy to follow up the discussion 
ol any topic. Yrequont inferences arc also made to Utoraturo then 
current. 

A list of the major topics discussed at length follows: Detailed analy¬ 
sis of learning to writo by touch; detailed analysis of learning to write 
by sight; some mental habits acquired in the courso of tho practice; 
retention of typewriting (dull; how typewriting habits are acquired; 
phenomena inJlucncing learning and the rate of work: explanation of 
the learning curves. The book closes with a general summary of tho 
results. 

The topic "the acquisition of skill 11 represents a theme that makes a 
strong appeal not only to those interested in industrial and mechanical 
activities but to tho educator in general. In these days much of human 
lire iB expressed in terms of efheicncy or skill in various types of motor 
responses. Tor thiH reason such studies as are reporLed in this volume 
arc helpful and perform a distinct service for the student of the learning 
processes. 

Some of the general conclusions resulting from the study follow: 

1. PlatcaiiB in the learning curves arc not a necessary part of the 
curves. It is true tlmfc they arc found in most curves but the evidence 
tend to show that with proper guidance of the learner they may be 
avoided. They appear when unfavorable conditions of learning develop. 

2. The artist applies himself with great diligence to bin task while 
in a favorable mood. lie then relaxes and lounges until seized by another 
impulse. Certain evidence gathered from the data supplied by the study 
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tend to support the validity of the artist's method of work, There is a 
suggestion here that the iuo3t economical use of time demands that the 
learner should apply himself to the task only when he can enjoy it, 
There is the further suggestion that only vigorous application ia 
economic, 

3. The order in which the different unita of materiel wore mastered 
constitutes an important observation. The lowor or smaller units wore 
not made perfect before larger units of habits were attempted. Tho two 
orders of habits were developed and perfected more or less simultane¬ 
ously, Here ia the author's general summary of this point. “The tower 
order habits were perfected in and through the formation of the higher , aa a 
further dcodopmeni of the higher was dependent upon the final perfection 
oj die tower." 

4. Another important factor in learning refers to tho amount and 
character of the work done. This varied from day to day and was found 
to be closely connected with the degree of attention given to tho task 
in hand. The degree of attention in turn depended very directly on the 
physical and emotional state of the Learner. 

WinUB L. Gaud, 

Ohio f/mcersiiy. 

David It. Chaig and W. \V„ CjiahtErs. Personal Leadership in Indus- 
try. McGraw-Hill J3ocrk Company, Inc,, Now York, 102Ji. 245 p]>. 
In a note preceding the first chapter the authors say, "TIuh hook ia u 
working plan, leading up to the final chapter on self-training. It should 
be rend as a definition of qualities and character traits involved in effec¬ 
tive personal leadership in industry- The last chapter contains a state¬ 
ment of the procedure which can be used in developing tlieso abilities 
and traits. Tho reader who is already awaro of the nature of his own 
shortcomings might do well to start with tho last chapter, and take hia 
cue from the suggestions contained in it," 

If you read the last chapter first, and are concerned with developing 
greater executive ability as that relates fco personal relations, the re¬ 
viewer suggests that you read the summarieB at the close of chapters 
next and, finally, read the text. This is precisely the rovorsc order to fclio 
ivay the book was made. It is, however, the way one usually discovers 
his faults or weaknesses. Also, if you read straight through, you will he 
too much interested in the illustration^ to grasp fully the purpose as 
above described. In. the final chapter, tho authors say, "Tima this book 
was not written for purposes of idle entertainment, nor do its oponsore 
wish it merely toberead nndlnid aside." These arc important warnings. 
The form of the book lends to Conceal tho serious purpose of its authors. 
It seems popular, and herein lies its danger. A single reading results in a 
feeling of over simplification. 
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The theory of tlio book \b set forth in the preface, Tho authors believe 
beside “labor problems" and "personnel administration," there 
exists a further problom, tho relation of the executive to the individual 
worker, Tho book ifl not concerned with relations between individuals 
of cr|ual rank or authority, With this viewpoint, tho authors have con¬ 
centrated on methods. Tho illustrative material is drawn from the 
personal experiences of successful executives. Quotations are Irecpioutly 
used. Without the first and final chapters the frequency of “clon'ts" 
and do's" might well become confusing tn any one seeking a unitary 
view of the purpose of the authors. Perhaps we are dealing here with a 
relationship which differs materially from tho conventional and intimate 
relations of society. If so, those principles need not apply. Neverthe¬ 
less, wo shall need other books to demonstrate the differences. The 
niceties of tho relations of the young, ambitious executive to bia superiors 
are not touched upon in the volume. 

Commendation lh due the authors for a very readable hook. The pur¬ 
pose of tho presentation naturally prevonts smoothness of stylo. The 
chapter on training where the altitude of tho subordinate is need to 
carry tho story scorns more appealing to the reviewer, Unfortunately 
that method docs not lend itself to proper self-analysis, which is the main 
objectives It should prove very useful as a distinct advance over the 
efforts of popular magazines to show us the successful executive at 
work with his subordinates. 

C. S. Yoakum, 
University oj Michigan. 

William F, Book, Learning to Typewrite mih a Dtscussiori of f/ic 
Psychology of Skill. Tlio Gregg Publishing Company, Now York, 
1025, Up. xvii and 403. 

This volume is addressed to teachers of typewriting and to those 
preparing to teach tho subject. Tlio material for the study represents 
the fruit of several years of investigation and conferences with experts 
in this skill. The three parts of tlio discussion supplies the reader with a 
comprehensive statement of the analysis of the practical and theoretical 
problems involved in teaching typewriting as well as the general laws of 
learning any skill. 

Part I presents the psychology of skill including the laws which govern 
tho acquisition of skill in geucral, In the one hundred fifty pages 
allotted to this discussion the author condenses the results of the many 
studies relating to the topic. The findings of the various studies arc 
carefully organized and presented in n form which makes them easily 
accessible to the general student, 

Tho reader may not care to accept the author's explanation of this 
type of learning in all instaners. As one proceeds from page l<> page the 
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feeling grows that such learning is nothing more than mi organic or a 
physiological process operating exclusively through the effect of external 
and material stimuli, In this event learning becomes a physiological 
process and censes to be a psychological product. However, on page 55, 
the author states bis psychological position in the following quotation: 
“Intelligence haB been generally defined ns successful behavior, or 
ability to make d success/id response to now situations or problems where 
such an adaptation is necessary or dcflirnblo. Many attempts have 
been made to determine the psychological factors nr principles which 
control such successful belmvior. One thing is clear; namely, that all 
the factors which condition this type of belmvior arc complex and still 
very much obscured, Afl a matter of fact, little is known about the 
organic changes which take place in the learner under such conditions, 
or about the psychological factors which favor or retard a learner's 
progress in originating new and successful response in learning.” It 
would thus appear that the author finds need for something more than 
purely organic or physiological processes to explain the acquisition of 
skill. 

Part II presents a sciontiiia analysis of the problems involved in learn¬ 
ing to typewrite. In the 175 pages of the book devoted to this task, the 
author considers the following questions; The four problems confront¬ 
ing every learner of typewriting; the kind of habits that mimt bo ac¬ 
quired; the order in which the habits should he acquired; how habits in 
typewriting originate and are fixed; tho true bnaia Cox c fie olive speed; 
the typiaai errors that appear during the learning period; some factor** 
that modify the rate of progress and the limits of improvement. This 
phase of the discussion closes with the consideration of some means of 
measuring the progress made by the pupil, This list of topics in suffi¬ 
ciently comprehensive to give the reader a knowledge of the essential 
factors involved in acquisition of this special skill and to form the basis 
for an intelligent and economic procedure in teaching typewriting. 
When these laws and principles here presented become operative in tho 
acts of those who direct the learning of pupils to typewrite, wo slmll then 
have gone-far toward placing the acquisition of this special skill on a 
scientific basis. 

Part III explains the r61e of the teaoher in selecting and directing 
learners of typewriting. About 126 pages of the book arc allotted this 
topic. Something of the special service rendered by tho teacher in this 
connection may be gathered from the following list; the need, basis, 
and kind of direction supplied by the teacher; the guiding of the student 
in following the laws of habit formation; the developing and maintaining 
of the proper attitude of the learner toward the task; the evaluating of 
the progress made by the student; and the aiding of pupils to select 
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the subject with proper insist into its possibilities. This section doses 
with an Account of tin! special abilities of the world's champion typists 
While the book is nota study of the methods of teaching typewriting 
it supplies an excellent basis for such n course, Here are found the 
results of ninny investigations presented in o usable form. The topics 
disciiHHcd are carefully analyzed and set forth in the table of contents. 
This is an excellent feature of the hook. Resides we hnvo a well selected 
list of questions and exorcises at the clone of each chapter. To some the 
book may appear to lie tedious owing to the doLailed and often repetitive 
character of some of the discussions. This is recognized by the author. 
It should however he remembered that the author hero is engaged in a 
new undertaking and of necessity detailed explanations must be in- 
dulgcdin, 

On the whole the book aorves a special function in our educational 
litcraturo and deserves to bo imitated in other fields where the acquisi¬ 
tion of skill is tlm major consideration. 

WiUr,is L, Gaud, 
Ohio University, 
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A revision and some results with the moore- 

UILLILAND AC1CtHKSSIVENESS test 
A. It. GILLILAND 
Northwestern University 

The measurement of traits of personality is probably receiv¬ 
ing more attention than any other single problem in psychology. 
The first of those traits to be measured was intelligence. But 
it was soon discovered that while intelligence is the most im¬ 
portant single trait, it is not the only one. Within the last few 
years numerous attempts have, been made to measure traits 
other tlmn intelligence. One of the earliest of these was the 
measurement of aggressiveness or forcefulness. 

The first form of the teat for the measurement of this trait 
was described in an earlier volume of this journal. 1 Since its 
construction the test has been revised and this revision has been 
used with several groups of college students and with a group 
of salesmen. It is the purpose of this article to describe the 
revision of the test and to present some of the results of its use. 

In the earlier form of the tost there were six parts, two of 
these, the "electric shock” and the “snake” test have been dis¬ 
carded, and a new test has been added. The test now consists 
of the following parts: (I) the eye movement distraction test, 
(2) the staring tost, (3) the handwriting test, (4) the word 
reaction test, and (5) the time reaction test. The revised test 
together with the method of giving and scoring is herewith 
described. 

TESTS I AND II, BY 13 MOVEMENT AND DISTRACTION TEST 

The eye movement test conHiats in counting the number of movement 9 
of the eyes of the subject who is instructed to Raze steadily while adding 


1 Moore, II. T., and Gilliland, A. R.: The measurement of aggressive¬ 
ness. Jour. Applied Psychol., June, 1921, pp. 97-118. 
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aecries of numbers aa rapidly as possible. The adding is by increments 
of one. The subject is given a number between 3D and 50. For example, 
if 31 jb the given number the subject adds 1 and gives the result 32, then 
he adds 2 to this sum end gives the result 34, then ho adds 3 to this sum 
and gives the result 37, etc. The adding continual) until nine numbers 
have been ndded which in the above example would give a final sum of 
7<L If the subject makes a mistake in any addition, ndds tho wrong 
number, or loses his place in tho series, the observer nifties his problem 
correctly as for example, “41 and 5 are?” nnd repeats Iho problem every 
two or three bcgoikIb until a correct answer is obtained. The subject iB 
then instructed by a nod or command to continue until tho series is 
completed. 

In giving the fir fit two testa the subject is given a preliminary practice 
in addition without the counting of eye movements or timing. This 
practice is followed by an addition in which tho subject is allowed to 
add without staring, but the time required for the addition ia recorded. 
This is followed by two additions ia which tho subject stares tho observer 
squarely in the eyes. In fchcBc additions both the number of eye move¬ 
ments and the time required for the additions arc recorded. Slight 
movements of tho eyes as in looking from the eyes to soma other part of 
the face are not counted; only thoso movements which nro overt and 
apparent. Blinking of the eyes is not counted unless there ia a move- 
ment of the eyes during the blink. A last addition is made without the 
staring but the time of the adding ia recorded. 

For the normal adding time, average the time for the first and laBt 
timed additions; and for the time with distraction, average the second 
and third timed additions, that is, the times during which tho subject 
was staring. Record tho normal adding time, tho time with distraction, 
and the number of eye movements in tho second and third additions, 
In these tests the observer hag tho difficult task of keeping tho time re¬ 
quired to perform the additions, oounting the number of oyc movements, 
and correcting the errors in the adding. Therefore wherever possible, 
two observers should ho used, one for timing and counting tho eye 
movemonta, and the other to give the numbers AYith which tho additions 
are to begin and to correct the errors of the subject during the adding. 

TEST in, WRITING TEST 

For this test the subject must be provided with a sheet of paper and 
pencil cr pen. On the paper ho is instructed to write hie name and ad¬ 
dress, The directions are: "Please write your name and address." 
No mention ib made of tho speed of the writing. If tho subject inquires 
concerning the rate, ho ia told to write at hiB uaual rote. Tho observer 
records the time required for the writing without attracting any more 
attention to the timing than possible. The subject is then told toro- 
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write hid name and ftddrcsifl jn*f as rapidly as he possibly can. Maximum 
Gpccd is indicated not only by tho wording of tho directions but also by 
emphasis in repenting them. The observer again records tho time. 

TESTS IV AND V, W(Mll) AND TIME! ASSOCIATION TESTS 

After n preliminary practice in word atwocialion with llnee or Tour 
words such ah “book, 11 “grans," “run/ 1 and "home/" tho subject is 
given the wordH "eiilerprian," "miecesH," "company," “danger/ 1 and 
"death." Tho olumrvor records the subject'd word responses to each 
of the five words ns well an the reaction time Tor each. The reaction 
Lime should be measured to fifths of a second but this can be done fairly 
Accurately with the use of a good stop watch* 

METHODS OF HCOllINU TILE TESTS 

The scoring method makes deductions from 100 points for each fnilurc 
of the subject to meet tho five types of requirement of tho test. Cor¬ 
responding to the relative importance of tho different tests a maximum 
possible deduction of 40 points in allowed for test I for oyc movements 
audio points for the distraction Lime of test II, and 25 points each for the 
writing and association tests. Stated morn in detail the mothod of 
deductions for each type of failure i» m fellows. In the staring test 6 
points are lo he deducted for each movement of tho eyes up to eight 
movements, Two points are to bo deducted for each second of average 
time inercRRO in excess of three seconds duo to distraction. In the 
writing experiment 4 point is to he deducted for each per cent of incrcaso 
in excess of 20 per cent of the normal time required to write at tha most 
rapid rate. For example, if the normal rate is 20 seconds and fclio most 
rapid rate is 14 seconds, tho 20 minus 14 divided by 20 equals 30 
per cent increase. This in 10 per cent more than 20 per cent (tho 
amount of incrcaso in rate for an aggressive individual for which 
no deduction in Lobe made) for which 5 points deduction is to bo made. 
In the word association test 2 points arc to be deducted for each negative 
response to “enlurpriBo/ 1 "success/ 1 arid "company," Responses like 
"initiative," "push," "money/' "power,” "activity," "scliome/ 1 anil 
"wealth" ore to bo considered positive responses for which no deduc¬ 
tions aro to bo made. Responses like "failure," "enemy/ 1 and "fear" 
arc to bo considered negative responses for which deductions arc to be 
made. Ono point is to be deducted for each colorless or doubtful 
response to each of these three words. Two points arc to bo deducted 
for each vivid personal typo of response to "death" and "danger." 
Examples of such colorful suggestive responses are "enemy," "grave," 
"killed," "funeral" and “accident." The maximum deduction on the 
basis of word content for Lent IV is 10 points. For the time of response ift 
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te 9 t Y one point is to be deducted for every fifth of ft Heconri in excess 
of two seconds for each of the live words. The maximum deduction to 
be allowed for time of response is 15 points. 

The score of uny subject nuy be obtained by totaling his deductions 
and subtracting the total from 100. Por example, subject A made two 
eye movements in teat I. Ilis distraction time was *t seconds in test II. 
His writing time was 10 seconds for normal writing and 8 seconds for his 
most rapid rate in test III. His responses to the five words were 
"mystery/ 1 "business," "busy/' "afterwards/'tuul "scured M in test IV. 
His reaction times were 11,1}, 11, 25 and l second. The deductions for 
this Bubject were therefore for test I, 2 X 5 ” 10; for tent II, (4 — 3) X 
2 = 2; for teat III, (10 — 8) X 10 = 20 per cent, find therefore no define- 
tionsj test IV, 1+ 0 + 1 + 2 = 4; for test V, 0 + 0 + 0 + 1 + 0 « 1. 
The sum of the deductions is Yl and the subjects score is 83. 

The test was given to 315 college students. The average 
score for the group was 70.8 (median 72 P.15, 12). Of this group 
185 were men aatl 13Q women. The average far the men was 
70.08 (median 73 P.E. 9|) and for the women it was 68.9 (me¬ 
dian 71 P.E. 12|). These results indicate there is very little dif¬ 
ference between the aggressiveness of the college man and the 
college woman, This seems reasonable. The greater variabil¬ 
ity of the women is probably to be explained by the fact that 
legs initiative is required on the part of many girls than boys in 
attending college. On the other hand, a girl who must make 
her own way or meet other handicaps has a more difficult 
problem to face than the boy in similar circumstances. In other 
words, the girl is likely to be either more or less protected than 
the boy. 

In order to be sure that the test is not just another test of 
intelligence, the scores on the aggressiveness test were corre¬ 
lated with intelligence test scores for three different groups. 
The first of these was a group of 50 liberal arts students for 
whom scores on the Brown University and three parts of the 
American Council of Education testa of intelligence as well as 
aggressiveness scores were available. The Pearson coefficient of 
correlation between the sum of the intelligence tests and the 
aggressiveness scores was +0,008. The correlation between 
aggressiveness scores and scholarship standing for these same 
students was +0,024. The correlation between intelligence 
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and aggressiveness for 5.1 students in the Hchool of speech was 
— 0.027. The nggrcsAmmoKHtot and the Scott Mental Alertness 
tot were given to 42 salesmen of classified Advertising, The 
correlation between the MorcM of the two tests was +0.239 
(P.E. 0,01). This correlation while nob high is much higher 
than others. Whether this wns duo to the nature of tlm ficott 
teat, to the character of the salesmen ius a result of natural and 
artificial selection, to chance in such a small group, or to other 
cauecs, it is impossible to determine. 

From these data it is evident that the test of aggressiveness 
does not measure the same thing that is measured by the 
ordinary intelligence test. Whatever it be that is measured, 
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wc can be sure it is something different. It now becomes our 
problem to try to discover whether the attribute or attributes 
measured by the test are to be found in situations where we 
would expect aggressiveness to occur. Of course we cannot hope 
to find a situation where this trait will be found isolated from 
all others, But we can find situations where the other traits 
tend to remain constant. Data from two sources already 
mentioned were available for this part of the study. These 
sources were the class in public speaking and the group of 
salesmen. 

It seems reasonable to assume that aggressiveness along with 
intelligence is an important factor in public spcaJdng. The 
speaker is instructed to look his audience squarely in the eyes, 
speak and assume a forceful attitude, and the like. 
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We have the intelligence scores, the aggressiveness scores, 
the grades in private work in speaking, us well as the final 
semester grades in speech. This last grade is a combination of 
the private work, written tests and grades on speeches mado 
before the class. It should furthermore be noted that the 
quality of the speeches as well as the ability to present them 
was included in the grades in speech. The correlation between 
the grades in the private speeches and intelligence scores was 
4-0.028. The correlation between intelligence scores and 
semester grades in speech was —0,125. If the grades in speech 
are reliable measures, intelligence, at least within the range of 
the intelligence to be found in a college class, is not a factor in 
successful public speaking. 

Neither does aggressiveness appear to be an important 
factor in grades on private lessons in speech although it is a 
greater factor than intelligence. The correlation between the 
aggressiveness scores and the private lessons in speech was 
+0.20 (P.E. 0,01). However the correlation between aggres¬ 
siveness and semester grades in speech was +0.34 (P.IC. 0.08). 
This is a significant correlation, especially since the correlation 
between grades in speech and intelligence was negative. These 
results can bo interpreted as meaning that aggressiveness as 
measured by this test is a rather important factor in success 
in public speaking. It is probably as important a factor as 
intelligence, when measured by the average group intelligence 
test, is a factor in scholarship. 

It also seems very likely that aggressiveness plays no small 
part in success in many phases of modem business, especially 
in certain kinds of salesmanship. In order to further verify or 
disprove the value of our test, it was given to 43 salesmen in 
the classified ad department of a large Chicago newspaper. 
Due to difficulties in competition with salesmen of a larger 
newspaper, these salesmen had much difficulty in selling their 
space, In fact it was due to the heavy turnover that the writer 
was asked to assist in the selection of salesmen for the company. 

So far as school training was concerned, the group varied 
from college graduates to some who lmd not finished the grain- 
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mar school grades. Tlic average, score of the group on tho Scott 
Menial Alertness test wus 49.o or about fire points above the 
average college freshman. The average of the group on the 
aggressiveness test was 09.2 or just tho college average, 

But more important than these averages, is the degree to 
which high scores or low scores on the aggressiveness test 
indicates success or failure in selling advertising. Unfor¬ 
tunately there wjih no completely objective criterion with which 
to check these scores. The amount of space sold was not fair 
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since some of the salesmen had been with the company many 
years and others only a few weeks. Experience is a large 
factor in such selling. Some men had good territory and others 
poor; some had more territory than others; some had preferred 
kinds of space to sell such as ''automobiles for sale." These 
and other causes made the amount of space sold an unreliable 
index of sales ability. The best standard of comparison ob¬ 
tainable was the rating of the men by the sales manager and 
his two assistants. 
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By dividing the salesmen into an upper tuul a lower lmlf on the 
basis of the average of the ranks given by the three managers, 
the general superiority of the upper group on the aggressiveness 
test is shown (see table 2). In assigning these ranks so far ns 
possible factors other than selling ability were eliminated. 
Specific mention was made by the sales manager regarding Pi. 
(5) and St. (8) who were given high rankings and received low 
scores on the teats. "When these men first applied for a position 
with the company they were refused, They persisted and were 
finally taken on trial. They did poor work for the first year 
but were persistent and have at last become excellent salesmen. 
Persistence rather than intelligence or aggressiveness, seems 
to be their chief virtue. Ma. (23) had been with the company 
only a few weeks when the ratings were made. Before the 
study was completed Ma. was standing fourth in a contest 
among the salesmen and the manager admitted that he had 
probably been rated entirely too low on JirsL impressions. 

Combining the rating of the three sales managers for the 
twenty-six salesmen, the correlation with the aggressiveness 
scores was +0.26 (P.E, 0.129). Although this correlation is not 
high, it is more than the correlation of +0.204 (IMS. 0.133) 
between this ranking and the scores of the Scott Mental Alert¬ 
ness test. By the method of partial correlation, reducing this 
factor of mental alertness scores to a constant the correlation 
between rank and aggressiveness is +0.23. 

These tests go to show that both in the case of students in 
public speaking and the salesmen of classified advertising, 
the results of the tests correlate positively and significantly 
with measures or estimates of success in those fields. It is 
clear that aggressiveness is not the only factor in these situa¬ 
tions. There are many others, some of which we may soon be 
able to isolate and measure. It may be admitted also that the 
test in its present form is not a perfect measure of the trait we 
have called aggressiveness. But it is clear tlmt the results of 
the use of the test measure an important human factor or 
factors; it does have a practical value and it is worthy of further 
study and use. 
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There are at least four investigations relevant to the problem 
of Bex differences in handwriting. AwrainofT and Meumann 
independently obtained pressure curves of handwriting by 
means of a tambour beneath the writing surface, 1 On the 
bnsis of differences in pressure and speed, as well as in size, 
rhythm and letter-formation, both concluded, Awromoff some¬ 
what tentatively, that there arc masculine and feminine writing 
types. Only a few subjects of each sex were used and several 
of the criteria were reversed, i.e,, criteria which for the one 
experimenter were of the one sex, for the other were of the 
other sex. 

Binct's experiment preceded n similar one by Downey. 2 
The subjects of both investigations were engaged in estimating 
the sex of the authors of previously obtained handwriting 
specimens rather than in writing specimens themselves. In 
both instances, the samples were 200 or about 200 envelope 
addresses, half or approximately half written by members of 
each sex, and presented in unknown order. In both instances 
the subjects were unskilled, except for two of Binct’s who were 

'Awrnmoff, D. Arbeit und Ithytlimus. Philos. Stud., 1003, IS, 
559, 501. 

Meumann, E. VbrJcsungcn rur Einffiimmg in die ExperiincntcJJo 
Fiidngogik u. s. w., 1907, 13d. 2, 289, 290, 

a I3inot, A. Lob reflations dc I’fcriture d'npris tin con t. role soicn- 
tifiquo, 1906. 

Downey, J. li,, Judgments on the Sox ol Handwriting. Payohol. 
Hoy., 1910, 17, 205, 
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“experts. 11 A summary of numerical results for unpracticed 
subjects follows: 



MU AN 

rnn tent of 

COftKBCT 

JUDGMENTS 

IlANQB 

N 

Subjects of Binet....... 

GG.8 

65.9-73.0 

10 

Subjects of Downey. . . 

67.3 

GO.0-77.5 

13 



Both investigators concluded that it is possible, with a certain 
amount of error, to determine sex from handwriting and 
Downey specified correctness “in perhaps eighty cases out of a 
hundred.” An analysis of results by the latter led, further, 
to the belief that a typical feminine hand is “colorless, con¬ 
ventional, neat, and usually small;” while a typical masculine 
hand is “bold or careless or experienced, above nil, individual.” 

All of the experimenters report “inversions of sex signs,” 
i.e., instances in which an individual of one sex exhibits writing 
which seems more characteristic of the other sex. The last 
experiments suggests that these inversions may depend on 
such factors as amount of writing done, age, or professional 
requirement; the latter factor coupled with early training 
being perhaps also a basis for the alleged sex differences them¬ 
selves. Another possible basis for sex differences is suggested 
by the view that men exceed women in motor capacity. 

rilE PRESENT EXPERIMENT 

The chief concern of the present experiment is the practical 
question of the degree to which the "ordinary,” Unpracticcd or 
non-“expert” individual can determine sex from handwriting; 
more simply, what is the probability of correctness of judgment 
by such an individual. This study is characterized by the 
fact that a sufficiently large number of subjects served to make 
the results of statistical interest. 

Materials and procedure 

The handwriting specimens were, as in previous studies, 200 
mail addresses; and half of them were written by each sex and 
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without knowledge that they would be used experimentally. 
The writer of each sample was a different individual and the 
range of ages was, roughly, 20 to 60. All of the addresses were 
of the same street* city* and state. In a few cases the street 
number was different though in all except one it contained the 
same number of digits. Caro was taken to control possible 
secondary criteria, like color, quality, texture or perfume of 
stationery* There was no intentional selection of the hand¬ 
writing itself. 

The addresses were cut from the envelopes excluding the 
names of the persons addressed, postage stamps and cancella¬ 
tion marks. By excluding the names, a suggestion-error possi¬ 
bly present in other investigations was eliminated. The ad¬ 
dresses wore gummed to 3-inch by 6-inch cards for convenience 
in examining. These cards wore then arranged in chance 
order, stamped with numbers consecutively from 1 to 200, 
punched with holes at one end, and stacked on metal rods in 
such a way as to facilitate separate inspection in a fixed order. 

Record sheets were prepared which provided for 200 judg¬ 
ments and the placing of any judgment in any one of four cate¬ 
gories of confidence. The subject was requested to "look at 
the first sample and judge whether it was written by a man or 
a woman. 11 He was asked to “put an M or P (masculine or 
feminine) on the proper blank after No. 1," and to “turn over 
the first sample.’ 1 “Proceed in the same way with the second 
sample, and so on with the rest.” “Ho not turn back for 
comparisons." .... “After finishing, state if possible, any 
characteristics of the handwriting which seemed to be important 
in making your judgments." The subjects were told nothing 
concerning the relative numbers of masculine and feminine 
samples or whether or not all samples weie by one sex alone. 

The subjects were 92 in number, unpracticed, and unfamiliar 
with the handwriting of the authors of the samples. All except 
13 judged the samples twice in sessions separated by not less 
than twenty-four hours nor more than three weeks. Subse¬ 
quent study indicated no difference in the order of the results 
obtained with the longer as compared with the shorter intervals. 
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There were 61 men subjects being, with 5 exceptions, under¬ 
graduate students taking courses in psychology. The excep¬ 
tions were 2 professors and 3 graduate student? in psychology. 
Of the 31 women subjects, 20 were Normal students or teachers 
taking summer school courses in psychology and other subjects. 
The remaining 11 included 3 graduate student? in psychology, 
4 typists and secretaries, 2 library workers, 1 teacher, and 1 
individual who gave occupation as "none.” The age-distribu¬ 
tion for all subjects ran from 17 to 60 with 73 per cent of the 
cases in the twenties. The data were obtained during the 
academic year 1924-1925. 

ResitUs 

The results relating to degree of confidence in judgment tiro 
not reported here, but will be in connection with another 
investigation. 

Tables 1 and 2 give the means of the percentages of correct 
judgments for all subjects. The essential difference in these 
tables is that the first differentiates the trials and the second the 
sex of the subjects. As indicated below table 1, the individual 
percentages, from which the means were computed, were figured 
in two ways: (1) on the basis of the number judged correctly 
out of the total of 100 samples of the given sex, and (2) on the 
basis of the number judged correctly out of all samples judged 
to be of the given sex. In an ideal chance situation the per¬ 
centages of both sorts would have the value 50. 

In table 1 the differences between the first and second trials 
show chance conformation with the P.E.dj ffi and, further, the 
difference is not always in the same direction. It is, therefore, 
to be regarded aa insignificant. In each cose, the P.E.^. 
is less than 1 per cent. The means and the probability of 
correctness are, therefore, significantly above 50. Approxi¬ 
mately 85 per cent of the subjects judged with more than 
chance correctness. 

The means of the frequencies of the "masculine" anti "fem¬ 
inine" judgments, irrespective of correctness, are not shown in 
the tables. It may be noted, however, that in each of the four 
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situations in tables 1 and 2 (i.e., first and second trials, mascu¬ 
line and feminine groups of subjects), the mean frequency of 
the “masculine” judgments is greater than the “feminine,” 


table i 

Percentages of correct judgments of sex from handwriting 


TIU/LL 

Me 

Fo 

771 


F‘°° 

1 

57.7 

57 

57.34 

57.4 

57.7 

2 

50 

55 

57.5 

57.6 

57.1 

P-E.diir. 

0.95 

0.04 

0.CG 

0.63 

0.68 

D 

PJ3.dm. 

1.4 

1.1 

0.2 

0.3 

0.9 


The figures in the first trial row arc means from 92 subjects and in 
the second trial row from 79 subjects. 

Me = number of handwriting specimens judged correctly to be 
masculine, out of a poBsiblo 100 correct. 

Fo = number of handwriting specimens judged correctly to be 
feminine, out of a possible 100 correct, 
m « mean. 

Me 

— 100 - percentage of specimens judged correctly to be masculine 

out of all specimens judged masculine. 

Fc 

—100 = percentage of specimens judged correctly to be feminine 
out of all specimens judged feminine. 


TABLE 2 

Relaliue proficiency of the masculine and feminine judges 


JUDGES 

Mo 

Fc 

771 


Y 100 

Masculine. . . 

67.8 

56.1 

5G.04 

57.2 

56,8 

Feminine. 

59.0 

57.6 

58.44 

58.1 

58.8 

D 

1.3 

1.6 

2.1 

1.3 

2,4 

P.E-ciiff, 

•Chances in 100. 

81.0 

86.0 

02.0 

81.0 

04 0 
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the difference running from 0.9 to 5.3 per cent. This is in the 
same direction aa Downey's "distinct preponderance of mascu¬ 
line judgments." 3 In the latter case the frequency of the 
f 'masculine" judgments was about 9 per cent greater than that 
of the feminine. 

Table 2 compares the frequency of correct judgments by the 
masculine subjects with that by the feminine. The means for 
the feminine subjects are seen to be somewhat the greater, and, 
though not shown in the tables, this is also the result for both 
first and second trials taken separately. 

The desirability of computing measures of reliability before 
stating conclusions concerning sex differences, especially when 
the observed differences^are not large, need not be emphasized 
here, 4 The statistical chances in 100 that the differences in 


table 2 would occur in the same direction on subsequent occa¬ 
sions, i.e., that women really surpass men, range from 81 to 91. 


TABLE 3 

Inter~correlalions 


Aflfl OF SUBJECT, 

DUH ATI ON - OF B ESfllOIT 1 

Aqd of SUBJECT, 
COimECTNESS OF JuPQMHKT 

DURATION OFBEHStON. 
COIUIECTNEJW OF JUIHUIENT 

0.11 

0.24 

0.01 


Table 3 exhibits correlations, based on the first trial, among 
age of subject, duration of session, and correctness of judgment; 
and shows the three coefficients to be low and positive. The 
correlation of 0.24 ±0.07 between age and correctness seems 
reasonable in view of the fact that wc should expect correctness 
to increase with experience. The lowness of correlation may 
be due in part to lack of perfect correspondence between age 
and experience, to the short range of ages of the subjects as 
related to the precision of differentiation in handwriting 
judgments, and to overlapping of the sex criteria. Partial 
correlation, eliminating duration, does not affect this coefficient. 

3 Op. cit., 209. 

4 Frasier, G, \Y, Jour. Educational Psychol., 1920, 11, 34-38. 
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If the correlation between age and correctness is performed 
separately for each sex the results are as follows: Men, —0.07 
±0-09; women, 0,53 ±0.09. The insignificant coriTelalionfor 
the men is possibly clue to their very short range of ages, short 
both with reference to possible ranges and to the range of the 
women subjects. The women's age-distribution ia extremely 
skewed to the right; but even after the distribution is made to 
approximate normality by eliminating the extreme cases, the 
correlation is still as high as 0.40 ±0.11. 

Professor Downey kindly supplied the approximate ages of 12 
of her 13 subjects and here also a positive relation was dis¬ 
covered between age and correctness, the correlation being over 
O.GO. Except for two or three, these subjects were all women. 

It may be observed in connection with table 2 that the mean 
age of our feminine subjects was about five years in excess of the 
masculine mean; and possibly a correlative excess in feminine 
experience might account for the seeming sex difference in 
ability to judge handwriting. The mean age of Downey’s 
subjects was also several years in excess of our masculine mean. 
It seems possible, on the other hand, that sex differences them¬ 
selves, in handwriting as well as in ability to judge it, may 
depend chiefly on differences in experience which are charac¬ 
teristic of the sexes. 

But whether or not that is so, it is of course certain that 
ability to judge handwriting depends in some degree on ex¬ 
perience. Whether special practice or familiarity with hand¬ 
writing can readily produce a noticeable improvement in 
estimating sex from it, is a question which has not received much 
attention. Downey allowed one of her subjects to review the 
errors made in the first 100 of her judgments and observed a 
higher per cent correct in the last 100 judgments. 5 Between 
the first and second trials of our experiment, 12 men subjects 
selected at random performed a special exercise. The subject 
was given two sets of 50 handwriting specimens, each set 
arranged like the main set of 200 except that one set of 50 
contained only masculine specimens and the other only feminine 


B Op. cit., 207, 
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specimens. The respective sets were labelled and the subject 
hence knew which specimens were written by which sex. He 

TABLE 4 


"Effect of interpolating between the first and second trials 


tiiiai* 1 


Tni AL 2 


A study and comparison of identified specimens 


47 

52 

56,6 

4.5 j 


48 

51.6 

58 

6.5 


49 

58 

50,5 


1.5 

BO 

56 

50 

3 


61 

57 

60 

3 


62 

58,6 

56,5 


2 

63 

64 

03 


1 

64 

59,5 

60,5 


9 

65 

51.5 

64.6 

3 


56 

52.5 

55 

2.5 


67 

47,5 

49 

1.6 


6S 

64 

04 

1 



Mean. 

56 

56,87 

2.0 

1,1 


Results of an equal number ol random subjects who did not perform 
the interpolated exercise 


7 

55 

59 

4 


8 

02.5 

65 

2.5 


9 

50 

48 


2 

10 

56.5 

55 


1.5 

11 

54 

54.6 

0.5 


12 

46.5 

49 

2.5 


13 

58,5 

53.5 


5 

14 

59.5 

G2 

2.5 


15 

65.5 

58,5 


7 

16 

52,5 

51 i 


1,5 

17 

57 

58.6 

1.5 


18 

57,5 

53.5 


4 

Moan.. 

56,2 

65.62 

1.1 

l.S 


The figures in the "trial 1" and "trial 2” columns aro individual 
percentages of correct judgments and correspond to the group meuna 
(m) in tables 1 and 2. 







skx ix iiAxmvurnxc 


Off* ' : [ 


-13 S7 

U F ♦ 

1 All ill * I , ()„ 


y^JHUt t, '{tii nM 


7il JjiUtHtl'j /(* 


*. \ i ■ 1 li 


A - X- / -■/ --z'f Cr- T . 


/ i** J 1 >/)<!«./*■» | ( it’ I ^ 


*»« ca k 

D 7 US ^ 


/ . 7D 02 

/ . f * t * * ' 


1 7 'i i', 'i> ^ •* i 




5° *?,i 7 £u» 




75 77 5 , v i, v. ^ ^ 

u r 


X'; /X .-...c-, ^ 7,07,7 W 

11:: ' 1 •'' 

CiU ” ™ ^ 

1 , IV aUiu iiUv, 


' ' j UqiV fri^uinlly Judgal I/Mouliu# Wont FroqusTHly Ju^n®-* p,:ilnlriB 

1-Ki. i, '[’ill-: ‘JO Sim:<-imi:ns .Movr I-'ieiuji i:vm .Irin.ni) M\mti,im: uu 

I'kmimm; 


tup mi’iiv.\r nr vl'i'Mi'l) l'->\< ll«l| Ktil . \ nl \, *.u 1 



1(^0 S. M. NKWIFALL 

u -as request oil to “compare the two sets of known samples 
with the aim of learning to dilTciratiate lint wnon tin 1 writing of 
mm and women in general; 1 ' audio “make Uriel 1 notes of any 
clues or marks of difference that seem important.” This special 
exorcise was performed in two periods, one just after the first 
trial of the main experiment and the other just before the second 
trial. The .subject was asked to t ake as much lime as seemed 
profitable. His notes were available for reference during the 
second trial of the main experiment. Table -l compares per¬ 
formance in the second trial of the main experiment with the 
first trial, both for the experimental group and a control group 
of 32 men subjects. Inspection of the upper and lower halves 
of the table shows that the interpolated training lmd no sig¬ 
nificant influence on the percentages of correct judgments. 
For that reason the data from these subjects were also embodied 
in tables 1 and 2. Special experience of this character, then, 
would not appear to be specially effective. 

Certain varieties of handwriting seem to be generally rr- 
fiardcd as imimfiinc and others as feminine. The sex of the 
writer, moreover, does not necessarily correspond to the general 
judgment; in other words, there arc “inversions of sex signs,” 
Both of these points arc illustrated in figure I which may be 
explained as follows: The frequency, in the first trial, with 
which each of the 200 specimens was judged to he masculine 
or feminine by the 1)2 subjects was determined. The 10 speci¬ 
mens most frequently judged masculine and the 10 most fre¬ 
quently judged feminine were then abstracted and arranged 
in order of Ircquency. The first line of each of these specimens 
is reproduced in figure 1, those judged masculine being on the 
left. Both dimensions are reduced about one-half. The 
numbers and letters on the central strip show the frequency 
with which the respective samples were judged masculine or 
feminine and whether they actually were written by men or 
women. At Lite top of the column, c.g., "S2 INI” menus that 
S2 of the subjects judged sample 130 to be masculine and that 
it actually was masculine. At the bottom of the figure, “75 F M 
to the right of sample 113 means that 75 subjects judged that 
sample masculine, though it was actually feimumo. Samples 
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113 and 105 are the only inversions which appear in the figure. 
In other words, 18 out of the 20 most frequent judgments were* 
correct. In every instance where more than 75 of the judges, 
or 82 per cent agreed, the judgment was correct. 

The subjects reported scores of criteria of masculine and 
feminine writing, but as the writer knows of no way of dis¬ 
covering which were actually used in judging and which wore 
rationalisations, they are not reproduced here. Presentation 
of a photographic reproduction of the specimens themselves 
seemed the best way of showing such typical differences as might 
be observable. In these 20 extreme cases, one is struck by the 
angles, irregularity, and slant of the specimens judged mascu¬ 
line and by the curves, regularity, and vertically of the 
feminine. Most of the feminine specimens, also, seem to be 
somewhat smaller. 


SUMMARY 

1. According to our results, the probability of non- n experts ,J 
correctly estimating sex from handwriting is of the order 0.55 
or 0.GO. This probability is not sufficiently high for individual 
judgments to bo of practical value. It may be recalled, how¬ 
ever, that various secondary criteria which are frequently 
present in everyday life were eliminated in this investigation. 

2. There is some evidence of a positive relation between age 
of subject and ability to estimate sex from handwriting. It 
seems possible that a selection of older subjects might show a 
probability of correctness comparable to the results of previous 
investigators. 

3. There is somewhat doubtful evidence that women are 
superior to men in estimating sex from handwriting. 

4. The handwriting most frequently judged to have been 
written by men appears characteristically different from that 
most frequently judged to have been written by women. 

5. In every instance examined where over 82 per cent of the 
subjects agreed in their judgment of a handwriting, the judg¬ 
ment was correct. It seems possible that group judgments 
may be of practical value. 



THE EFFECT OF THE SIZE OF THE ADVERTISING 
SECTION UPON THE VALUE OF INDIVIDUAL 
ADVERTISEMENTS IN IT 

THOMAS C. BURCHAR.D and CARL J. WARDEN 

Psychological Laboratory, University of IFi'jconain 

There has been a marked tendency in recent years to con- 
centratc the advertising of the better class in a few media of 
very wide circulation. This has led to a necessarily enormous 
increase in the size of the advertising section of these standard 
magazines in which the best and moat expensive efforts of the 
advertiser usually appear. This increase is indicated not only 
by the fact that the absolute amount of advertising space per 
issue is steadily gaining, but by the even more significant rise in 
the ratio of advertising to reading space in a given issue. For 
example, only about 13 per cent of the total space in the Satur¬ 
day Evening Post was allotted to advertising in 1900 in compari¬ 
son with approximately 00 per cent in 1920. 1 

The factor of wide circulation is, of course, a requirement of 
primary importance in the selection of an advertising medium. 
Of equal importance, perhaps, is the matter of circulation among 
a class of readers who would be most likely to become in¬ 
terested in the product to he marketed. On the other hand, it is 
fairly obvious that any increase in the amount of advertising 
carried by a given medium, beyond a reasonable limit, must 
result ill a corresponding decrease in the value of the individual 
advertisement, insofar as its value may rest upon the likelihood 
of its being seen and remembered. Indeed, it is conceivable 
that there is a more or less definite "saturation point” in a 
medium, either absolute or relative to the amount of reading 
matter, beyond which even a factor of such importance as very 

1 A study of certain aspects of advertising in the Saturday Evening 
Post, by C. J. WaTden et al., Jour. Applied Psychol., March, 1920. 

1C2 
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wide circulation might well be sacrificed in order to insure 
better conditiona of attention and impression. 

Two more or leas distinct problems arise in connection with 
the value of the individual advertisement in sections of differ¬ 
ent size. First, there is the question of the effect of increasing 
the size of the section upon the chances that an average adver¬ 
tisement in it will be seen by the reader. Does the average 
reader actually turn the pages of the magazine and observe as 
large a percentage of advertisements when the section is largo 
as he does when if is small? Perhaps not, and yet a definite 
answer must await an experimental investigation of the habits 
of the general public in this regard. Such a study should 
include in its scope both the "flat” magazine and the segregated 
section of the more standard type, since there is the possibility 
that a different reaction in this respect may be given by the same 
individual to the two lands of arrangement of reading and 
advertising space. 

The second problem is that concerning the effect of size of 
section (or merely the amount of advertising space in the “flat" 
magazine) upon the attention value and memory value of the 
individual advertisement when actually seen. If the reader 
systematically turned every page in the section and thus saw 
each advertisement, would the impression from a given advertise¬ 
ment be as vivid and lasting, on the average, when the section 
was large as when it was small? The average advertiser would 
probably answer this question in the negative from a common 
sense point of view, without being able to state precisely when 
an advertising section should be considered large or small. 
This factor, among others, lias led the advertiser to resort 
increasingly to the use of skilfull layouts, novel and attractive 
illustrations and color combinations in order to insure a lasting 
impression, should the advertisement be seen at all, in spite of 
the competition of the balance of the space. Regardless of 
these attempts, however, the brute fact of the increasingly 
large section and its consequences remain. 

The primary dim of the present investigation was to deter¬ 
mine the immediate recall value of an advertisement in sections 
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rof varioua size, and thus to obtain a quantitative measure of the 
value of an advertisement when it appears among few or many 
others. 

One of the chief difficulties in making an experimental study 
of this problem is that of getting together a series of advertise¬ 
ments of approximately the same recall value to bo used in the 
test. Advertisements differ very widely in mechanical and 
interest features as well as in degree of familiarity, On account 
•of the complexity of the average advertisement it is practically 
impossible to equate groups, or series, in which it is used as the 
unit of recall, so far as the reaction value of the material is 
concerned. One or another group ia likely to be favored by 
having advertisements that rank higher than the others in 
memory value, 

In view of this fact it seemed best to carry out a preliminary 
experiment in which the material used should be relatively 
homogeneous. Instead of advertisements, small pen and ink 
drawings of familiar objects such as are used in intelligence 
tests (cow, house, bicycle, clock, etc.) were employed, all of 
which were very similar in size, style, and general familiarity. 

Dummy magazines were made up of blank sheets of white 
paper of about tile same size (6A by 9 r \ inches) and weight as 
the standard magazine page. A single pen and ink drawing 
was mounted in the center of each sheet, always on the page 
that would lie to the right of the subject in looking through 
the booklet from front to back. Dummies were made up in 
25-pagc, 60-page, and 100-page siaes. 

A chance order wag followed in arranging the pen and ink 
drawings in the 10(bpage booklet. Two dummies of the 50- 
page size were then made up, the one being exactly the same as 
the first half of the larger booklet, and the other a duplicate of 
the second half, so that the two 50-page booklets, when taken 
together, contained precisely the same material, arranged in 
the same order, as that of the 100-page booklet. In like manner 
4 dummies of the 25-page size were made, each of which was an 
exact duplicate of one of the four quarters of the 100-page 
booklet. 
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A total of 87 college students was used as subjects, 31 for 
the 100-pngc size, and 28 for each of the other two sizes. The 
subjects for the 50-page size were divided into two groups of 14 
each, and one group allotted to each of the two booklets of 
this size, and their results combined, Likewise, for each of the 
four booklets of the 25-pagc size, a group of 7 subjects was used, 
and their results combined. As will be observed, the results 
obtained for the three-sized sections are based upon the same 
materials, each of the 100 objecLs being presented the same 
number of times as any other, under each size. This method 
should operate as an adequate control of the possible sources of 
error arising from clifferences in the makeup and familiarity of 
the material 

The same mode of presentation was used throughout. The 
subject sat at a desk on which the given section was placed. 
He was required to turn the pages at the rate of 2 seconds per 
page, observing the pen and ink drawings as he did so. The 
time was indicated by a metronome located out of the view of 
the subject. Each unit of material, regardless of the size of the 
section, was thus given an equal presentation time. 

Immediately after the dummy had been looked through in 
this manner, the subject was handed a paper and pencil and 
asked to record, without regard to the order of presentation, 
the names of ns many of the objects as could be remembered, 
The time of recall was limited to 2 minutes for the 25-page size, 
4 minutes for the 50-pagc size, and 8 minutes for the 100-page 
size, and was thus proportionate to. the amount of material in 
the section. Each subject was scored on the total number 
recalled, a score of one being allowed for each item. 

The results arc given in table 1, the absolute scores of the first 
column being converted to percentage scores in column three. 
There is a consistent decrease indicated in the recall value of an 
individual pen and ink drawing as the sections are doubled in 
size. The differences are quite large and have a high degree of 
reliability, The amount of loss ia relatively greater ns a result 
of doubling the 25-page size, than when tiic 50-page size is 
doubled; in fact it is more than twice as great. It would be 
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interesting to determine whether this apparent tendency for 
the rate of loss to decrease with increasing size would hold con¬ 
sistently through an extensive range of sections of different 
sizes. 

The general method employed in the main experiment, in 
which advertisements were used instead of the pen and ink 
drawings of familiar objects, was the same as that described 
above in connection with the preliminary experiment. A few 
differences in detail should be noted. The booklets were com¬ 
posed of full page advertisements located on both sides of every 


table t 

Effect of sine of section 071 the recall of familiar objects 



The values in the first two columns are based upon tho absolute 
scares for the different sized sections, whiles the third column sIiowb the 
relative scores. Tho last three columns show the difference between tho 
25- and 60-page section, and that between tho 50- and 100-pngc section, 
and the reliability of these differences, 

sheet. They were not mounted and were stapled together after 
the manner of an ordinary magazine, so that the booklets might 
well have been mistaken for an advertising section taken di¬ 
rectly from a standard magazine of the 6 by 9-inch size. 
Twenty-page, 40-page and 80-page sections were used. A total 
of 120 college men acted as subjects, 40 on the largest size, and 
two groups of 20 each on the two 50-page size, and 4 groups of 
10 each on the four 25-page booklets. 

The presentation time was 1, 2, and 4 minutes respectively 
for the 20-, 40-, and 80-p&ge sections. This allowed nn average 
of 3 seconds per advertisement, although the subjects were not 
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required to turn the pages mechanically at this rate. The 
metronome was not used since it appeared to be a distraction 
to many of the subjects. The recall time wns limited to 2, 4, 
and S minutes respectively for the 20-, 40-, and 80-pagc sec¬ 
tions, Recall of both commodity and specific brand were 
called for, and a score of one assigned to each, a particular 
advertisement being given a.score of two, when both commodity 
and brand were recalled. 

The results of this .study appear in table 2 and require little 
comment. The third column indicates the relative recall 


TABLE 2 

Effect oj si 2 c of section on the recall of advertisements 



score iu tlio third column. The difference between the 20- and 40-pagc 
sections, and that between the 40' and 8Q-paga sections npponr in 
column 4. 

value of an individual advertisement, when it appears in sec¬ 
tions of the sizes indicated. A marked decrease in value occurs 
when the section is doubled in size. The amount of loss is 
slightly greater when the 20-page section is doubled than when 
the 40-pagc section is doubled, although the difference may 
have no genuine significance, The results here obtained agree 
in general withjthose of Strong as reported by Starch. 2 
1 . In making an application of the results to the actual advertis¬ 
ing situation, duo allowance must be made for certain points 
of difference between the usual manner of observing advertLsc- 


2 JStarcli, Principles of Advertising, p. 7DGfJ. 
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ments in a magazine section and the experimental procedure 
here followed. In order to secure equal presentation time per 
unit of material, it seems quite necessary to adopt some such 
method as that here used, involving a systematic turning of the 
pages at a fairly constant rate, although this is probably not 
the most usual mode of looking through an advertising section 
in ordinary life. In the latter instance, the time per adver¬ 
tisement, even when the pages are turned in order, will vary 
according to the interest of the reader. Then, there is the 
factor of the attitude of the subject which is likely to be more or 
less artificially determined in any laboratory situation. A 
definite task, not of the subject's choosing, has been set for him 
which requires observation according to specific rules, to be 
followed by a report of his observations. These artificial 
conditions are obviously necessary in order to control procedure 
and isolate the factor of size of section, and thus determine its 
effect upon the recall value of an average advertisement. This 
factor doubtless operates in much the same manner in practical 
life situations as we have found it to do in the laboratory. 

Inasmuch as one-half of the 80 advertisements used in the 
above experiment were colored while the other half were black 
and white, a comparison of the two groups in recall value became 
possible. No attempt had been made, in selecting the material 
for the two groups, to equalize them in respect to color combina¬ 
tion, mechanical or interest features, or degree of familiarity, 
and hence no genuine isolation of the factor of color was pos¬ 
sible. An analysis of the results on this basis, in which the 
scores of the two groups from the sections of all sizes were 
pooled, gave an average recall score for the black and white 
group of 13.6 compared to 14.4 for the 40 colored advertise¬ 
ments. Since the probable error of the difference is 18.7 or 
only 0.042 times the difference (0,775) no significance can be 
attached to these relative scores. 

A further analysis of the results was possible on the basis of 
the size of the illustration appearing in these SO full-page 
advertisements. Of the 53 advertisements having an illustra¬ 
tion less than a half page in size, only 20 (38 per cent) were 
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recalled 14 times or more in the pooled scores for booklets of all 
sizes, while of the remaining 27, with illustrations one-half page 
or more in size, 16 (GO per cent) were recalled 14 times or more. 
The average recall score for the former group was 12.1 while 
that for the latter was 18.0. A correlation, by the fourfold 
method, between the size of the illustration, as thus divided, 
and effective recall gave a coefficient of +0*33 zb 0.123 which 
would scorn to indicate a tendency for a large illustration to be, 
on the whole, advantageous to efficient recall. However, the 
advertisements were wholly unselccted, so far ns features other 
than size of illustration are concerned, and the result here 
indicated may be due, in part at least, to these uncontrolled 
factors. 

TABLE 3 

The factor of serial position in the recall of advertisements 


aECTfON- 



I 

II 

HI 

IV 

i v 1 

VI 

VII 

VIII 

IX 

X 

20 -page . 

28 

m 

2 i 

22 

m 

22 

20 

22 

19 

22 

40-pagc. 

13 

17 

14 

20 

u 

15 

17 

17 

14 

16 

80-ptigc. 

11 

11 

14 

n 

14 

10 

0 

13 

12 

! 12 


The values under Roman numeral I indicate bho average recall score 
for the first two pages of the 20-pago section, the first four pages of the 
40-pagc section, and the first eight pages of the 80-page section, in the 
order named. The scores for each euccesBivc tenth of each of the sec¬ 
tions appear under the corresponding Roman numeral. 

A final analysis of the data was made to determine whether 
or not serial position in the section was a factor in determining 
the efficiency of recall, under the conditions here obtaining. 
In the main experiment with the advertisements, the page order 
of each section had been systematically shifted from subject to 
subject, so that every advertisement appeared the same number 
of times as any other in each position, for the booklets of differ¬ 
ent size. The factor of serial position was thus effectively 
isolated. 

The value of serial position in the three sized sections is 
shown in table 3, in which contiguous positions have been 
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grouped into a series of 10 successive positions in each case. 
Thus, the value under the Roman numeral I in the table is an 
average of the recall scores of the first two pages of the 20-page 
book; the first four pages of the 40-page book, and the first 
eight pages of the 80-page size, in the order named. This 
method of grouping was adopted as a matter of convenience in 
comparing the data of the three sizes of section. 

The results indicate that the first 4 pages of the 20-page 
size are positions of especial advantage in recall which sug¬ 
gests the possible operation of the law of primacy in this, as in 
other types of serially presented material. No evidence of the 
operation of the corresponding law of recency is indicated, the 
value for the last two pages (under Roman numeral X) being 
no higher than for pages 11 and 12 (under Roman numeral 
VI) in the middle of the section. In the 40-page, and 80-page 
sizes, there is a considerable amount of variation in the scores 
for the different positions as grouped, but no tendency is appar¬ 
ent so far as position in the section taken as a whole is concerned. 
Primacy and recency are evidently of little or no importance 
under the conditions here employed. It is not unlikely that 
the unusual complexity of the units, as compared with the usual 
laboratory memory materials, together with the extreme length 
of the series here employed, may have counterbalanced any 
advantage arising from the operation of primacy and recency. 

In any case these results suggest that the factors of primacy 
and recency, as these terms are commonly used in studies of 
memory, can hardly be responsible for the superior value com¬ 
monly supposed to attach to the first and last few pages of the 
section, over the intermediate positions, The accepted superi¬ 
ority of these preferred positions more probably depends upon 
the fact that they are much more likely to be observed, in the 
ordinary course of reading the magazine, than are the more 
centrally located pages of the advertising section. 




CI.YDK W. CiLHASON 
University of Ib’fjeoim'n 

This paper is a continuation of the work of Everett F. 
Patten, which appeared in this Jouhnal in 1923 (vol. vii, pp. 
10-2!)). Since the purpose of the investigation is the Bame, and 
the methods the same in certain important respects, it is not 
desirable to describe the experiment in its entirety, If the 
reader is interested lie may refer to the former article. The 
chief differences, however, in procedure and results as well ns 
several innovations in the process, arc here explained and 
contrasted with Patten’s work. 

The purpose of the investigation was to assemble a battery of 
tests which would be useful in the prediction of the aptitude of a 
beginner for learning the engine lathe. The subjects wore 
Freshmen in the Engineering .School of the University of 
Wisconsin, and the tests were made while the subjects still had 
the minimum of experience in luthe work. The criterion 
adopted was the quality of the work turned out in the course 
of the semes ter. 

The live pieces of lathe-work turned out (four of cast iron 
and one of steel) were, as in the former investigation, carefully 

•The writer begs to acknowledge the fact that the general plan of 
the investigation was worked out by Dr. C. L. Hull of tlio Psychology 
Department, University of Wisconsin, mid that bis general supervision 
throughout was invaluable. The writer thanks Mr. Brccky for his aid 
in ndininiBtcring the tests and especially for his careful measurement of 
the criteria, The several student assistants deserve credit for their 
care in administering the teats. lie ifl obviously greatly indebted to 
Mr. Patton for the free uao of the results of his work, and to Mr. Van 
Tassel for certain of hia results, the use of which is explained later. 
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measured with micrometer calipers. The deviations from the 
blue-print specifications in each of the twenty-seven measure¬ 
ments taken from each student's work, were recorded, each 
measure subjected to check distribution, The constant median 
set for each of the measures was 85 per cent. The scores for 
each subject in each measurement were computed on a per¬ 
centage basis (Patten, op. cit.). At this point the criterion was 
improved over Patten’s work, wc believe, by assigning weights 
of varying magnitude from one to eight (the total of weights 
being one hundred), the comparative weight for each measure 
being determined by the relative difficulty of the operation 
measured. The measurements were taken and the weighting 
estimates were made by Mr. Brecky of the Shop Practice De¬ 
partment. The criterion thus carefully determined was very 
largely objective, and, we believe, reliable. 

Although Patten, in his work, obtained a multiple correlation 
coefficient of 0.55, it was believed that a substitution of new 
tests for some of those which had yielded low coefficients might 
appreciably raise the prognostic value of the team. Table 1 
shows the tests used by Patten and those used by the writer, 
arranged in parallel, together with yield of zero order co¬ 
efficients. 

The measures taken through the uBe of the Coordination test 
apparatus (Patten, op. cit.), show, as may be seen, a decline in 
one from 0.42 to 0.21; in another, plus 0.19 to minus 0,16; in 
another, 0.36 to 0.166. Then there is an increase in the fourth 
from 0.03 to 0.230. The present writer’s figures may be con¬ 
sidered the more reliable for three reasons: (1) they are based 
upon the examination of seventy-seven subjects, whereas there 
were only sixty in the other investigation; (2) the “Coordina¬ 
tion distance” measure yielded for Patten a “plus” correlation 
which would, as he remarks, indicate that the more deviating 
from the path in the test, the better the worker, whereas one 
would expect the opposite to be true. The present writer's 
minus 0.16, then, is the more likely, though not high enough 
to be used in the final team; (3) the low “diagonal deviation” 
yield, in Patten’s work was not as high as he expected, and his 
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prediction that a retest would raise the coefficient was realized. 

The 'Aock assembly" test has suffered markedly each time 
it has been given. In a preliminaiy investigation by Nelson, 
along the same lines but with fewer subjects, the test yielded a 
coefficient of -0.33. Then follows Patten with - 0.20, and the 
writer with - 0.05. The test is largely one of ingenuity, and one 
would scarcely expect a high correlation with lathe work, 
which seems to require but little of that ability. 

The “box directions" test (described by Patten) also suffers a 
drop in its prognostic value, according to results herein given— 
rninUB 0.27 down to minus 0.16, Its low correlation with the 
other measures saved it for final use, however, and there can 
be little doubt but that the test taps to a certain extent the 
ability to follow blue-print directions, which is so necessary 
in lathe-work. 

The “cube" test was designed to tap what was considered a 
necessary constituent of lathe aptitude, namely a sense of the 
relationship of the parts of an object to the assembled whole, 
together with the ability to apply method in assembling the 
parts. So a group of twenty-seven small wooden cubes were 
placed on a glass plate before the subject, arranged in little piles, 
one pile consisting of those painted on three faces, another of 
those painted on two faces, another, on one face, and a last 
single unpainted cube. All of them, properly assembled would 
form a large cube painted on all six surfaces, with no painted 
surfaces in the interior. The time measure was taken, but the 
correlation with the criterion was very small, and the positive 
correlation with the lock assembly test was rather high, which 
latter might be expected. 

A number of head measurements were secured. The instru¬ 
ment employed was a special cephalic radiometer designed by 
Dr. Hull. The instrument was so constructed that, from the mid 
point of an imaginary line drawn from ear to car through the 
head as axis, the exact radial distances to various points on the 
skull may be readily measured. Among these, for example, 
were distances to the point of the chin, the base of the nose, 
and various points on the cranium', On inspection of the rec- 
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ords it was seen that two groups of measures, the front and 
back cranial, showed the most significant variations. Accord¬ 
ingly two front measures were combined, and two back meas¬ 
ures combined. These two groups were correlated separately 
with the criterion. The coefficients of plus 0.08 and plus 0.12 
are interesting and suggestive but not very valuable because of 
their small size. Judging from them, however, it would seem 
that the greater the cranial “bulge” in those directions, the 
greater the lathe aptitude. 

The Thurstonc “Technical Information” test 2 yielded by far 
the best results. It was believed that there should be a relation¬ 
ship between a young man's interest and knowledge on the one 
hand, and his skill in the production of the obj ects of his interest 
and knowledge, or of similar objects. It may be argued that 
manipulative skill leads to an interest in the things used or 
made, and this interest to knowledge of the facts about them; 
or perhaps the interest and knowledge stimulate workmanship, 
Possibly both are true. The test consists of one hundred 
statements, each relating to a technical subject on which there 
is more or less popular knowledge. In each statement there arc 
four alternative words of similar nature only one of which, when 
used, would make the statement true. A few of the possibilities 
are quite obviously absurd, but most of them require some actual 
knowledge of the subject to supplement the common sense of the 
person tested. The subjects were requested to underline the 
most probable word of the four. 

The percentage scores obtained, based on the entire one 
hundred answers correlated with lathe ability plus 0.39. In¬ 
spection of the sheets showed, however, that there was a con¬ 
siderable number of "dead" statements, in that they were too 
easy or too hard, To eliminate these and other non-significant 
statements, the writer made use of an entirely different set of 
data. 3 From this set of data twenty-five of the one hundred 

2 Published by the World Book Company, 

3 The writer is indebted to Mr. Bicharcl Van Tassel of the Psychology 
Department of the University of Wisconsin, for his use of the Technical 
Information test scores of seventy-seven subjects, whose criterion grades 
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statements of the Thurstone test were selected as being signifi¬ 
cant, after the following fashion; The new (Yan Tassel) sub¬ 
jects were arranged in the order of their scoring on the criterion. 
Their errors on each statement of the Thurston test were then 
recorded in a check diagram. Thus, the students were ar¬ 
ranged in order of criterion rank along the ordinate, and 
the statements along the abscissa. Then the ranked subjects 
were divided into three sections, a high, a middle, and a low 
third. The error totals were then computed for each of the 
one hundred statements' for each of the three sections of 
students. All statements were then eliminated which did not 
■show a small number of errors in the high section, more in the 
middle, and most in the lower. This was done on the assump¬ 
tion that no statement could constitute a significant test of com¬ 
parative ability unless, when used, the results would show the 
inferiors making more errors than the superiors. 

TADLE 2 


Van Tassel (25 statements selected); Nos. 11, 15,17,18,10,24, 

Gleason (30 statements selected): Noa. 6,10, 12,15, 18,10,24, 

Van Tassel: 28, 34,35,37, 43,44,46, 50, 51, 62, 

-Gleason: 26, 32,34, 37,38,40, 44,46,48,50,51,53,50,58,61,62, 

Van Tassel: 03,08, 71,74,83,84,85, 88,100 
'Gleason: 68,00, 74,83,84, 86, 100 


The writer’s subjects were then regraded on the basis of their 
performance in the remaining twenty-five statements. Corre¬ 
lation of these new scores with the criterion yielded plus 0.433, 
the coefficient adopted. A higher coefficient, plus 0,474 was 
obtained previous to this, by using the writer's own data as the 
basis of selection, but such procedure unjustifiably makes use 
of favorable chance factors in the tester's data. 


•and test scores average practically the same as the writer's subjects. 
The data are comparable in every respect but obtained from an entirely 
•different group of Bubjeots, 
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Since the Thurstonc test is printed and available for general 
use it may be worth while to list in parallel rows, the numbers of 
the statements selected upon the basis, respectively, of Van 
Tassel's and the writer's subjects (see table 2). 

Of the twenty-five statements finally used, sixteen arc 
common to the two groups, and those which are not, are prac¬ 
tically all on tiic borderline of usability, This fact shows that 
there are distinct possibilities in the method, and argues for its 
use not alone in the administration, but the construction of 
such tests as well. It is understood, of course, that the state¬ 
ments selected as significant for this particular criterion are 
not necessarily so for another type of criterion. 

The general conditions under which the teats were given 
were excellent. Each test was administered by a psychology 
major who was carefully trained for the task and assisted, 
where necessary, by another who kept the records, The Tech¬ 
nical Information test was given to small groups of the subjects 
in a separate room, and the individufd subjects were advanced, 
on completion of that test, through the rest of the series of tests, 
and always in the same order. The attitude of the subjects was 
excellent, and we had the hearty cooperation of the Engineering 
instructors. 

The means and standard deviations of the variables (tests 
and criterion) finally selected are shown in table 3. 

The zero order and inter-correlations are given in table 4. 4 

The P.E, of each zero order correlation is less than 0.075. 

Here, as in Patten's work, the inter correlations are low— 
half of them actually negative. And in this investigation, as in 
Patten's, more than the usual emphasis was placed upon this 
fact in working up the data. 

The next step was to obtain the correlation of each test with 
the criterion, with the influence of the other tests removed, 
achieved through partial correlation. (Method outlined by 

* All possible intcrcorrelntions of the original data were computed, 
80 in all. This work waa greatly facilitated both in speed and accuracy 
by the ubc of the Hull automatic! correlation computing machine, which 
waa put to its first practical teat in research work in the course of this 
investigation. The work was done in the late summer of 1024. 

tiik jounv» j. ot’ At'p;,rEn p3tcholoqy, vol. y, nt-i. 2 
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Yule, Introduction to the Theory of Statistics, p. 23D; and 
Rosanow, Analysis of Mental Function p. 39-43.) 


TABLE 3 


YAHIAULU 

mbak 

ntvimuN 

UNIT OF MRAMUHAMENT 

I. Criterion... 

II, Coordination teat, period 

of time. 

III. Codrdinafcion test, diago¬ 

82.258 

1,038 

5.703 

i 

j 0,2735 

Per cent on work 
pieces 

Mi mites 

nal deviation.. 

2.812 

1.70G 

Aren in square 
inches 

IV. Box directions, time. 

4.310 

2.278 

Minutes 

V, Technical Information..., 

14.(123 

4.531 

Number correct, 
basis 25 items 


TABLE 4 


Variables 


II.. 

HI 

IV, 

V. . 


VMViAurci 


\ 

II 

in 

IV 

-0.21 

-0,23 

—0.15 



-0,10 


+0.057 


+0,433 


-0,275 

+0,118 


TABLE 5 


ris,a4G, 

7\|j .244 ■ 

»-284 - 


- 0.202 

- 0.10 

-0.19 

+0.413 


The highest order of partials is shown in table 5. 

A comparison of the above with the zero order coefficients 
shows a remarkably small shrinkage, which indicates how com¬ 
pletely each test taps a separate constituent of lathe aptitude. 

The coefficient of total correlation ( R ) was then derived and 
checked (by Itosanow’s methods, op. cit., p, 40). The coeffi¬ 
cients arrived at via two routes, i,e,, using two sets of partials, 
were 0,527 and 0,524, the slight discrepancy undoubtedly due 
to dropping decimals. These coefficients serve as a check upon 






















TESTING ENGINE LATHE APTITUDE 


179 


the accuracy of the purlialling and give us a useful means of 
expressing the total prognostic value of the tests. This is seen 
to be slightly (three points) lower than was obtained by Patten. 

As yet the assemblage of tests cannot be considered a battery 
since the varying sizes of the zero order coefficients certainly 
points to the necessity of giving the tests widely different 
weightings. To this end (ho formulae given by Yule (op. cit., 
pp, 237-244) ware employed, which, when worked out in detail, 
gave the following regression equation or forecasting formula: 

-Y ! = 31.190 - 3.782 X, - 0.4958 X 3 - 0.424 X, + 0.0114 X t 

In making a prediction, X! represents the unknown probable 
grade in the lathe work, of any given student, or, if you like, 
the probable aptitude of an applicant for a position of that 
nature. X 2) X 3} X 4 , and X 0 represent, respectively, the raw 
scores of the individual in the tests of those numbers. Sub- 
stitute these raw scores for the X's and solve for Xi. 

As a test of the accuracy of the computation throughout, 
the substitutions were made by the writer for each of the 
seventy-seven subjects of the experiment and the estimated 
criterion scores thus secured were correlated with the original 
criterion. If there were no errors, and no shrinkage due to 
dropping of the decimals, the check coefficient should equal 
that for total correlation (here, 0.527). The check coefficient 
found was approximately 0.50, which was deemed sufficiently 
close to guarantee the general accuracy of the arithmetic, 

The fact that of the seventy-seven predictions made, thirty- 
nine fall within three points of the actual scores, while ten are 
identical, serves as a rough indication of the value of the tests. 
Their forecasting efficiency may also be expressed in terms of 
percentage, the figure being determined by the use of the 
formula'. 6 

E = 1 - V 1 - r* 

An R of 0.50 yields a forecasting efficiency of 13.4 per cent, 
which compares fairly well with most tests of special aptitude. 

s For details and explanation of this formula see article by Drs. Hull 
and Limp in Journal of ISducational Psychology, February, 1924. 
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STATEMENT OF THE PROBLEM 

It is recognized that the possession of a trait which is com¬ 
monly called persistence may enable a person who may have 
deficient intellectual ability to succeed whereas one who has 
ability and lacks persistence may fail The trait which is 
represented by this term is recognized but as yet we have not 
been able to give it a specific evaluation. The experiment to 
be reported in this paper is an attempt to formulate a clear-cut 
concept of persistence and to develop a means of measuring it 
in its varying degrees, 

Persistence is a mental attitude which arises as the result of a 
definite environmental situation. The stimulus to persistence 
is some situation that would tend to hinder the free unfolding of 
a course either begun or planned by an individual and the atti¬ 
tude of persistence indicates a reaction of pugnacity toward 
this thwarting situation, This attitude is probably a condi¬ 
tioned response . 1 It might be defined as that attitude which 
drives a person, once he has undertaken a task, to complete 
it to his satisfaction. 

We may state this in another way. When thwarting de¬ 
creases the neuro-muscular tension of an individual we call 
that individual non-persistent. When thwarting increases the 
neuro-muscular tension of a person we say he is persistent, 

1 For an explanation of how such an attitude might be conditioned, 
Bee: Morganj John J. B., The Psychology of the Unadjusted School 
Child, Macmillan, 1924, p. (30. 
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The measuring of this trait involves the creation of an experi¬ 
mental situation which must have certain specific factors which 
grow out of an analysis of the trait and its development. 

1. The Bubjcet must be given some feeling of familiarity 
with the task involved, One does not persist in a totally new 
task for the simple reason that he 1ms no means of evaluating 
the possible magnitude of the difficulty. 

2. He must have experienced some success in the task. Per¬ 
sistence is an outgrowth of the habit of success. Hence, it is 
absolutely essential that the individual experience success in 
the type of work involved in the test in order to measure how 
strenuously he reacts against thwarting in that same sort of 
work. 

3. Training in success should involve the overcoming of 
increasingly greater difficulties. 

4. The final task must be difficult enough to thwart the most 
persistent person. 

5. There must be some scale by means of which the varying 
reactions may be evaluated. Most of our test measures are in 
terms of degrees of achievement or the time taken to attain the 
same degree of achievement. Since persistence is only indi¬ 
cated by the subject's reaction when achievement is withheld 
it is obvious that the first cannot be used in a test of this sort. 
In a previous experiment 2 with the same apparatus, time was 
used as a measure, but seemed inadequate. 

DESCRIPTION OF THE TEST 

The apparatus used in the test was a maze constructed accord¬ 
ing to the plan indicated in the diagram. The paths were 
grooves cut into a maple board. The places marked A, B and C 
on the maze were holes so that when the subject, tracing through 
the maze with a stylus, came to one of these holes his stylus 
would drop into the hole. During the test the maze is covered 
with a cardboard through which the stylus is inserted. Enough 
of the maze is visible around the stylus to indicate the nature 
of the turning places but not enough to enable him to sec from 

2 Loc. cifc., p, G8. 
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one alley to any adjoining alley. He knows when lie 1ms solved 
any particular problem by the fact that his stylus drops into a 
hole. 

An outstanding feature of this maze is that it can be arranged 
to furnish different problems of increasing difficulty. This is 
done by inserting blocks in different alleys, thus cutting off 
parts of the maze. The problems used were us follows: 



1. A block as indicated by the dotted lines is inserted at 
point marked (i) on the diagram. This cuts off the greater 
part of the maze and the solution of this one ia very easy. 
Hole A is open. 

2. Blocks are inserted at the two places marked (#). Some¬ 
what less of the maze is closed. Hole A is closed and a solution 
means finding B . This is then a new problem with a different 
and more difficult solution than the first problem. 
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3. Blocks are inserted at the three places marked (3). The 
holes A and B are both cut off and a solution involves more 
tracing and the location of a now hole, C r . 

d. Blocks are inserted at the three places marked (4). These 
three blocks cut off all three holes, A, B, and C\ The solution 
of this maze is impossible. 


PROCEDURE 

The subject is seated in a comfortable position with the 
board, already prepared for the first test, covered with the 
cardboard, and with the stylus inserted at the round alley (S) in 
the middle nf the hoard, on a table in front of him. The 
experimenter then says: "You sec these little alleys that the 
stylus can travel through? You take this stylus and trace 
through until it drops into a hole, sec, this way.” The experi¬ 
menter traces to the first turn and then says, "This first test is 
very easy, but, you see, here you can go two ways. You must 
choose which way to go. If the stylus does not drop into a hole, 
conic back and try the other wny_ When you find the hole, 
tell me and I will open up more of the board for youT 

Tests two, three and four are given in succession. When 
the experimenter opens up the board for the fourth test he 
should say, "Now you have practically the whole board to work 
on.” While working the subject may say, "You must have 
put these pegs in wrong.” If he insists the experimenter may 
make an examination, but it is best for him to say nothing. 
The subject may ask directly, "Do you know there is a hole 
here?" In answer simply smile. Let him interpret as ho 
pleases. 

Usually the smile is sufficient but if the subject should con¬ 
tinually ask questions in an effort to get a pointer the experi¬ 
menter may say, “I am not supposed to talk while you are 
taking the test.” This is merely a statement of the attitude 
that has been preserved throughout the test, and serves to 
impress the subject with the worth of the test. 

In giving the test the experimenter watches the manner in 
which the subject works and he can readily place him in one of 
the following nine groups; 
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1. Careless-anxious to quit ft task. 

2. Excuse hunter—always has an excuse to get out of work—feels 

badLy, eyes hurt, time valuable, etc. 

3. Fiddling plodder—keeps working because ho 1ms not enough 

initiative to try harder or quit, follows line of least resistance, 

4. Intermittent worker—goes by spurts, working hard and then has 

periods of fiddling. 

6. Works hard, hut has little insight—(really persistent, but not 

intelligent). 

0, Persistent worker with some method or definite attempt to ac¬ 
complish aim. 

7. Persistent worker with some attempt at insight but easily con¬ 

vinced. Probably tries out two or three methods. 

8. Tenacious, obstinate type—more determined to succeed because 

of obstacles. 

0. Analytical type—intelligently persistent to the extent that he 
fully analyzes the problem. Presents data well worked out to 
prove his conclusions. 

This scale is qualitative but the distinctions between the 
grades are clear cut and the working on the maze brings out 
the different types in a very pronounced manner. In another 
study we are planning to work out the degree to which differ¬ 
ent observers agree in their application of the scale. 

If a subject has worked a long time, the experimenter may 
say, "Do not work longer than you wish, If you can't find 
the hole, and do not care to try longer, you do not need to.” 
A student of grade 8 type will usually work an hour or more, 
depending on the amount of time you have asked him to give. 
He will usually ask permission to work at another time. He 
is not yet satisfied with, his work. After thinking it over, how¬ 
ever, he does not return. One of grade 9 will return until he 
has mastered the test, by proving that it cannot be solved. 

THE EXPERIMENT 

Three separate judges were given the task of rating one 
hundred persons according to the scale given above. Their 
ratings were based on theii personal observations of each of 
the hundred. 

Three senior students were chosen to act as judges. They 
were superior students v r ho had time for work outside of their 
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regular classes and were in their second year of teacher training, 
having studied psychology and pedagogy, in which courses 
considerable attention had been given to analyzing character 
trails. The nature of the work was carefully explained to them. 
They understood Unit an attempt was being made to see whether 
the maze test would measure the persistence of an individual, 
and that this would he decided by correlating the test ratings 
with their ratings. 

Working absolutely independently each of them took the 
list of 100 students and carefully rated them by placing them in 
one of the nine groups specified on the rating sheet described 
above. After they had completed their ratings the twenty 
best and the twenty poorest individuals as determined by the 
average ratings of the three judges were given the maze test. 

RESULTS 

1, The rating sheet was an important factor in the ratings 
made by the three judges. A preliminary attempt to get judges 
to rate persistence without the help of the sheet in the final form 
presented in this paper gave a correlation between the judges of 
0.304 zb 0.094. The correlations between the ratings of the 
three judges reported in this paper were as follows: 


Judge 1 with judge 2, .. 0.576 ± 0.045 

Judge 1 with judge 3....... 0.046 d= 0.039 

Judge 2 with judge 3... 0.584 zh 0.044 


2. Since there was such a close correlation between the rat¬ 
ings of the three judges it is quite probable that the selection of 
the lowest twenty and the highest twenty according to their 
combined ratings gave groups that were reliably difterent- 
The average combined rating for the lower group was 3.32 
with a standard deviation of 0.92. The average combined 
rating for the upper group was 7.47 with a standard deviation 
of 0.54, The difference between the two groups was 4.14 
points with a probable error of the difference of 0.163. Since 
the difference is 25 times the probable error of the difference it is 
quite evident that as far as the judge's ratings go these two 
groups were reliably different. 
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3. Having these two selected groups the question that we 
wished to answer was: “Will our test sort these inc&vidiak 
out in as reliable manner as our ratings did?" Our experiment 
gave a definite answer to this question, 

The average rating of the poor group on the test was 2.9 
with a standard deviation of U2, while the average rating of 
the high group on the test was (i,G5 with a standard deviation 
of 1.24. The difference between these two averages is 8,75 
while the probable error of the difference is 0,25. The differ¬ 
ence is 15 times the probable error of the difference. There was 
a slight tendency for the judges to rate them higher than the 
test results. Otherwise it is evident that the test sorted them 
out with almost as great precision as the judges' ratings. 

4. In order to determine more precisely the relation between 
the ratings of the judges and the ratings on the test correlations 
were computed based on the forty cases used in the experiment. 
Of course a correlation based on individuals on the extremes of a 
scale, as our groups were, will give a fictitiously high correla¬ 
tion but such correlations will enable us to compare the close¬ 
ness of relation if wc remember that the absolute value of the 
correlations is not significant. 



JUDdJS 1 

JUPQB 2 

JUPGH 3 

Teat. 

0.838 

mm 


Judge 1 .. 


■m 

j 0.832 

Judge 2,... 



0.849 


The correlations are about 0.20 higher than are the correla¬ 
tions between the different judges as shown under 1; hence it 
is likely that the correlations that we would have gotten had 
we tested the whole group would have ranged about 0.20 below 
those found by using only the extreme cases for our experiment. 
The correlation of the test with the combined rating of the 
judges was 0.842. The probable errors of the above correla¬ 
tions range between 0.03 and 0.05. With the exception of the 
correlation of the test with judge 2, the test has as clo.se a rela¬ 
tion to the individual judgments as the judgments have to each 
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other. In the complete correlations given in 1 we see that 
judges one and three agree with each other more nearly than 
either do with judge two. Two is the erratic judge and this 
may account in part for the fact that his correlation with the 
test is lower. 


SUMMARY ANI) CONCLUSIONS 

Three judges were given tlic task of rating 100 pupils accord¬ 
ing to their estimates of where they fell in a definite scale of 
persistence which was provided them* The twenty highest and 
twenty lowest were then rated by the same scale but in a 
definite standard situation designed to bring out the trait of 
persistence. This persistence stimulus was an alley maze v/ith 
more and more difficult problems given in succession, ending in 
an impossible diic. 

It was found that one can rate a stranger on this scale as 
accurately ns this same person can. be rated by an intimate 
personal acquaintance on the basis of repeated observations. 

Our progress in the measurement of many mental factors 
has been retarded by an over-emplmsis on records of quantity 
and quality of work produced per unit of time, Persistence 
seems to be a trait that cannot be measured in the traditional 
manner. For this reason emphasis was placed cn die creation 
of a situation that would produce an expression of the trait, 
even though wo had to use a qualitative measure of performance. 



THE CLASSIFICATION OF MENTAL DEFICIENTS 
(ESPECIALLY OF GIRLS) FOR A SPECIAL 
CLASS CENTER 

NELLIE E, TOWERS 

Francos E. Willard School, Boston, Massachusetts 

As changes have come about in the aims of education, the 
process of classification of school children has taken ft synthetic 
turn, The child and »his capabilities are studied, Possible 
futures are being explored. The closer capabilities and possible 
futures can be linked up the greater will be social progress and 
happiness. 

Mental deficients is a term used here to designate the pupils 
found in the public schools who are so mentally and education¬ 
ally below par that they do not give promise of advancing far 
beyond the standards of the primary grades; still they may be 
partially, if not wholly, self-supporting in their later lives. 
The term is used in a purposed attempt to do away with the 
use in this connection of the term "feebleminded" with its 
varied and sfcigmatic interpretations. Even the word "de¬ 
ficient'’ carries an implication of inability to function which 
cannot properly, and should not be, applied to a human being 
until after life has given tile try-out. A better term, one with¬ 
out a trace of implied stigma is awaited, 

The term special classes has reference here to classes for those 
whose intelligence quotients range from 50 to a possible 90. 
It is a fairly well established fact that those whose intelligence 
quotients fall much below 50 are ordinarily safer under the 
protection of the institution 1 . Records of the State School 
for the Feebleminded at Waverley, Massachusetts, show that 
"institutional" cases reach the institution sooner if refused 
admission to the special class or to the graded school. An 
"institutional" case, if protected in special classes until he is 
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beyond school age, becomes at the time of discharge a serious 
menace to himself and a difficult problem for society. Until 
classification is more carefully and scientifically worked out, 
the special classes, if their pupils are properly classified, can 
care for certain pupils with intelligence quotients of between 
80 and 90 much better than the grade classes. Eventually 
clinic classes may better meet the need of the 80 to 90 cases; 
then the special classes will care for fc/ie cases with TQ's of from 
50 to 80, The line of demarcation at cither end of the scale 
should be most elastic when applied to individual cases. The 
intelligence quotients of the 90 special class children of this 
Boston study show a range of from 43 to 83, Eighty-eight per 
cent of the quotients fall between GO and 83. 

A center is interpreted here as a group of classes, largely of 
adolescents, whose teachers and pupils arc working together 
cooperatively for the uplift of the group and of each individual 
in the group. 

With the present conception of the kinds of training which 
are of value to pupils of such a center, three classes would be the 
smallest number that could cooperate in this way. Authorities 
differ as to the most desirable number in each class, From my 
own experience, it would seem that a teacher in a we 11 organized 
center can work as advantageously with 18 to 20 pupils, as a 
teacher with a less carefully selected group can work with 12 to 
15. As the number of classes is increased within a center be¬ 
yond 6 or 7, the intimate contact of each child witli the leader 
of the center is lessened. This means much more to the men¬ 
tally deficient than to the normal child. 

The following, then, is a study of the methods and results of 
the grouping of adolescent girls whose intelligence quotients lie 
between 50 and 90, in a small, centrally located school, where 
pupils enjoy, share in, and profit by experiences which promise 
to prove valuable to them in the emergencies of later life. 

On April 2, 1924, the following questionnaire was sent to 
Superintendents of Schools or Heads of Measurement Depart¬ 
ments in 141 cities in the United States. (The 141 cities were 
selected from those listed by the United States Bureau of 
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Education 1 ag conducting special classes for retarded or back¬ 
ward or mentally deficient pupils,) 

1. How many Special Class Centers for the Mentally Retarded or 
Deficient have yon? (A. Center meaning three or more 
classes grouped and working together,) 

Number af classes in each Center? 

Sexes, and range of ages of pupils? 

Nationalities? 

2. Who ohooacs the pupils for a Center? 

3. What is the process? 

4. Are mental tests givon? If so, what testa? And who gives 

them? 

5. What are the findings from the data obtained from eucli tests? 

0. Arc printed reports available? 

7. What types of pupils are admitted to a Center? 

8. What types arc rejected? 

9. On what bases arc classes within a Center divided? 

10* Do you know of other Centers organized since 1022? Who is in 
charge of them? 

Replies, very carefully worked out, were returned from 114 
cities. The summary of the replies follows. 

Question 1. In 48 cities, 140 centers were located. Of these 
centers 12 reported having more than 6 classes. The median 
number of classes in a center was 5. There are not as many 
centers for girls only as for boys, or for both boys and girls. 
The ages of pupils parallel the compulsory school age. There 
are very few American children in the classes. The foreigners 
are such as the location of the cities implies. 

Question 2, Trained supervisors select the cRvses in 20 cities, 
psychologists or trained clinicians in 19, state examiners in 5, 
principals or untrained teachers in 4. 

Question S 9 The grade teacher, principal, school nurse or 
social worker first nottfs the backwardness. Wherever clinics 
are available pupils are referred to them or to a psychologist. 

Question J+. Thirty-six of 48 cities report the use of or reli¬ 
ance upon some form of Biaet-Simon Individual Intelligence 

1 Schools and Classes for Feeble-Minded and Subnormal Children. 
Bulletin No, 59,1923. Published in 1924 for the Department of the In¬ 
terior, Bureau of Education, Washington, D. C. 
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Teats, Reports from clinics show that the usual clinical pro¬ 
cedures are followed, batteries of tests being given to each case. 

Question 5. Only leading cities have made deductions from 
data on file. 

Question 6 , Very little printed matter on the subject is 
available. Busy workers on the problem have as yet done little 
writing, 

Questions 7 and The types of eases admitted and rejected 
arc greatly influenced by legislation. Only 8 of 48 cities report 
refusal of admission to cases with IQ's below 50. Tour cities 
frankly admit that they enter nil eases that come, regardless of 
MA-'s or IQ's. Cities with strong clinics report definite 
limitations of 50 to 80 or 85 IQ's. 

Question 9. All agree that mental age and intelligence quo¬ 
tient, even plus academic ability, tire not criteria enough for 
classification. There is an emotional, or social reaction that 
needs more study and interpretation. The late Dr. Walter E. 
Fcrnald wrote, under date of April 20, 1024: "Most of our 
plans .... arc based upon psychological findings, plus the 
personality and character study, plus the patient's home and 
other environments, etc. Every individual is a new one and 
his needs arc just as individual," Dr, Arnold L. Gcscll of the 
Yale Psychological Clinic writes: "The factor of vocational 
capacity and capacity to make social adjustments are of special 
importance with respect to classification. n 

Question 10. A large number of centers are struggling along 
without knowledge of what others have done or are doing. 

The fact that authorities differ on such subjects as Segrega¬ 
tion of the Mentally Deficient in Special Classes, Maximum 
and Minimum Curriculum, Admission Requirements for 
Junior High School, is evidence again of progressive thought 
on individual differences and individual aptitudes, and empha¬ 
sizes the great value to normal individuals of studies and work 
on the problems presented by the menially deficient.. 

On October 1, 1924, a tally was marie of the sources from 
which 1875 pupils entered Boston Special Classes. The pupils 
are the population of 9() classes, including four centers, 



192 


NELLIE E. POWERS 


From Grade I came 27 per cent of the cases; from Grade II, 
30 per cent; from Grade III, 17 per cent; from Grade IV, 10 
per cent. The remaining 16 per cent were from eleven other 
sources. 

From much observation of placings in special classes from 
Grades II and III, it appears that most of the cases were prob¬ 
ably recognized in Grade I, but were left in graded school at a 
parent’s request. (Massachusetts law endorses parental au¬ 
thority in such matters.) 

Terman writes: "Children are sent to school not when they 
are mature enough to learn what is taught, but when they 
have lived six times three hundred and sixty-five days.” 2 As 
long as this is true of our American public schools, Grade I must 
continue to contribute the major share of candidates for special 
classes. Chronological age is not the best criterion of readiness 
to begin a school career. 

Scientific diagnosis of abilities should be made at the time of 
entrance to Grade I. This diagnosis should be followed by 
immediate and authoritative placing. Patents should know and 
appreciate the meaning of early diagnosis, 

The school 3 studied is located in the geographical center of 
five Boston school districts and ia easily reached by electric 
cars from all parts of the city, The over-age children of the 
immediate district were carefully tested in January, 1913, by the 
Goddard Binet-Sbnon Test; 3.7 per cent of these over-age 
children proved to be three years or more retarded. From the 
retards were selected the youngest, enough for two classes. 
Neighboring districts contributed to another class. Three 
more classes were made up of pupils from any and all parts of 
the city. Sexes were not separated. 

The pupils of the six classes were then graded according to 
mental age, and grouped within classes according to intelligence 
quotient. This grouping, although not satisfactory, continued 
until 1915 when it seemed best for purposes of appropriate 

2 Terman, Lewis M. The possibilities and limitations of training. 
Journal of Educational Research, vol. X, no. 5j December, 1924. 

a Frances E. Willard School, Boston, 
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handwork ta separata the sexes. The boys became the nucleus 
of a boys' center, and girls from distant districts filled the 
vacancies. The total number of girls was kept at 90, the capac¬ 
ity of the building. 

There were great differences in ability between the twelve- 
year-old girl with a mental ago of eight, who had sat in grade 
classrooms up to the fourth grade, and the twelve-year-old gill 
who had enjoyed fewer years in grade school and several years 
in a special class, Differentiations for training was necessary. 
Today very few girls enter the center directly from a graded 
school, Most of the candidates have been pupils in a single 
special class. Any twelve-year-old girl, pupil of a Boston 
special class, becomes automatically a candidate for the girls' 
center, though there may bo good reasons which will prevent 
her entering the center. 

Some criterion other than mental age and intelligence quot¬ 
ient was needed for making group divisions within the center. 
The healthy, overgrown girl of fourteen with a mental age of 
eight was as much out-of-place with younger girls whose men¬ 
tality was eight, and with whom she could compote in academic 
and hand tasks, ns she had been in the graded school. At once 
the problem resolved itself into a perpetual study of individual 
differences, individual needs, and individual placing. 

When a new girl enters today she is placed in as low a class 
as her record makes it seem possible for her to profitably work, 
—in a class where she can do the work. This gives at once the 
necessary success basis, and she secs the added opportunity of 
several promotions ahead before she must leave the highest 
class when she is sixteen years of age, 

The following study for purposes of classification within the 
center was made between January 15, 1925, and February 18, 
1925. A complete study should cover physical, mental and 
social conditions for each child. This study omits physical 
diagnosis, though it docs not minimize its basic importance. 
It ia hoped that diagnoses now being made at the Boston Home¬ 
opathic Hospital Posture Clinic will yield valuable data on mat¬ 
ters physical. 
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A study of the birth places and parentage of the 90 girls yields 
these facts; 

Of 67 white children, 59 were born in the United States, 4 in 
Italy, and 4 in other European countries. All of the 23 colored 
children were born in America. 

Of 07 fathers of white children, IS were born in the United 
States, 22 in Italy, 5 in Ireland, 5*in Russia, 17 in other Euro¬ 
pean countries. 

Of 07 mothers of white children, 14 were born in the United 
States, 23 in Italy, 8 in Ireland, 5 in Russia, 17 in other Euro¬ 
pean conn trios. 

With the exception of one colored father and mother, born 
in England, all of the colored parents were born in the United 
States. 

Only one child is an American of the third generation. In 
only three cases could mixing of nationalities he traced. Of the 
59 white girls born in the United States, 51 bear names that give 
distinct evidence of their foreign origin. 

The range of chronological ages is from 8 to 10 years. The 
median age is 14.5 years. 

The range of the number of years the girls have been actually 
present in the classroom is from 1 to 11.5. The median time is 
6.3 years. 

The ages of many of the girls wore falsely entered in Kinder¬ 
garten, This alone may he a fertile source of retardation. Now 
birth certificates arc required at entrance to school. 

The low record of some girls is duo to poor attendance. 
This is often not the fault of the girl but of her foreign parent 
who values a little scrubbing at home more than she does the 
education of her child. 

A striking criticism of past classifications and of inelasticity 
of curricula appears, when one finds among these girls those 
who have been in actual attendance in school 10, 11 and llh 
years, and today have only second and third grade academic 
ability. They all have other abilities which, no doubt, might 
have been better fostered had the girls been properly placed 
as soon as they wore recognized ns academ’c retards. Although 
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special classes, and especially properly equipped centers, are 
very expensive, states are bearing expensive social burdens 
because of improperly placed retards, 

Eighty-four of the 90 girls live in congested quarters. Fam¬ 
ilies are large. Italian girls arc living in the most crowded 
quarters. One Italian girl is one of ten who live in four rooms. 
Another is one of eleven who live in four rooms. 

Splendid results of social service work appear when one 
studies the recreations of the children. Comparatively few 
of the girls play on the streets, With two exceptions, the par¬ 
ents welcome playmates to the home, where games are played, 
the graphophonc entertains, and where even fudge is made. 
Many of the girls belong to gymnasium or dancing classes, or 
to clubs, connected with the Settlement Houses or with Church. 
The moving pictures are the greatest outside attraction. 

Of 83 girls, 70 attend moving pictures once a week, 8 twice, 
4 three times, and 1 four times, 

Fifty-five of 71 girls go to bed regularly by nine o'clock. 
Italian girls are kept up late by the late frolics of the guests of 
older members of the family. This may explain the fact that 
nearly all of the tardy marks of the school are made by Italian 
girls, 

A testj using Haggerty Intelligence Examination, Deltas 
I and 2, proved unsatisfactory because of a seeming overlapping 
of the tests. However, each girl whose scores were at great 
variance, is an active, unstable, neurotic type of girl. One 
is hard of hearing, The general inability of the girls to interpret 
the printed page makes some of these testa unsatisfactory for 
these particular girls. 

From the tests recommended as valuable by the various 
clinics, in answer to the questionnaire, four group tests were 
chosen, none of which presupposes the ability to read, The 
first given was the Dearborn Group Test of Intelligence, 
Series I, Examination A. Maximum score is 202. Scores 
ranged from 22 to 170, with the median at 109. 

The second test was the Prcsscy Mental Survey, Primer Scale. 
Maximum score is 100. (Scores ranged from 14 to 87, with the 
median at 60. 
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The third teat was the Pintncr-Cunningham Primary Mental 
Test. Maximum score is 59, Scores ranged from 22.5 to 55 
with the median at 43.5. In the distribution of these scores 
moat of the frequencies were 1 or 2; the largest being G. It 
would seem that this is another proof that individual test and 
individual adjustment is necessary for intelligent classification 
of this group of girls. 

The fourth test was the Otis Group Intelligence Scale, Pri¬ 
mary Examination. Maximum score is 85. The scores ranged 
from 13 to 79, with the median at 51.5. 

Every child apparently put forth her very best eflorfc onevery 
test. All enjoyed it thoroughly. The best work was done on 
tests to which there was some f ‘carry-over 11 from training given 
in the special classes. Surprisingly few failed on the time¬ 
telling test of the Dearborn Tests. Test III of the Frcssey 
Seale, the "Form Board Test," was perfectly done as far as time 
permitted. A few did not finish within the time. Test 5 of the 
Pintner-Cunningham Test wag exceptionally successful, This 
is the one in which similar parts of a picture are identified. 
Those who did not do-well on this are the over-imaginative, 
-story-telling, or seemingly untruthful girls. The Association 
Test of the Otis Intelligence Scale was perfectly done by (18 of 
the 71 tested, For most, it was the only perfect page of the 
test. 

As a whole these group tests do not give satisfactory ratings 
for the higher grade cases, nor for neurotic cases. For the 
steady, plodding cases, the results of group tests and of Stan¬ 
ford Revision of the Binet-Sinion correlate highly, Even the 
Stanford Revision of the Binet-Simon Tests is not always 
dependable for accurate testing of these girls, as that test 
involves a certain amount of reading ability. 

The general conclusion from the testing of this group of girls 
is that mental testing throws a great deal of light on the cases 
and is, therefore, a most helpful tool. It is far from being the 
only criterion for deciding problems of classification. 

Academic measurement of the girls brought out great short¬ 
ages. Courtis Arithmetic Tests, Series B, Form 1, were given 
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to 65 girls. An observer, unfamiliar with the imperfect cor¬ 
relations of effort and accomplishment, would have expected 
perfect results from this test. Every girl apparently gave her 
whole heart and soul to the work, Sixty-ane rated below 
Grade III, 3 at Grade III, and 1 at Grade IV. Eight reached 
Grade III in Addition only. 

As the oldest group of 16 girls was known to contain several 
of the school's best readers, the Thorndike-McCnll Scale for 
Sentence Interpretation was given to them. The makers of the 
test state that a score of 55 marks "exceptionally low reading 
ability." The scores ranged from 0 to 53. 

Five teachers pooled their estimates of the reading grade 
of the 28 best renders. The estimates were based upon the 
ability to read aloud, with seeming intelligence, sentences 
chosen from standard text books for graded schools. Then 
these 28 girls were rated by the Thorndike-McCall Scale for 
Sentence Interpretation. 

Eight cases of the 28 agreed with the teachers' estimates. 

Fifteen cases were over-estimated by the teacher, 

Five cases were under-estimated by the teacher. 

Of the 15 over-estimated, 8 were over-estimated by one 
grade, 7 by two grades. 

The 5 under-estimated were under-estimated by one grade. 

The girls whose ability was over-estimated are active girls, 
of intelligent appearance, who have learned to automatically 
pronounce words correctly. The girls who were under-rated 
arc passive, quiet girls of less attractive appearance. The 
single exception to the two statements above is the case of an 
unattractive girl of second grade ability who appears to read 
aloud as well as any child of Grade V. She seldom has any 
idea of content. 

In Handwriting, 90 girls came nearest to normal scoring. 
In the ratings, by the Ayres’ Scale, for quality, the range was 
from 20 to 70, with a median of 56.G—only 3.4 short of the GO 
required for "excuse from further practice." 

Speed in handwriting ranged from 13 to 101 words per minute, 
with a median of 75. Sixty is counted a fair median for speed. 
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In Spelling, tested by the Ayers 1 Scale, the scores ranged 
from 0 to Grade V, with ft median of Grade III. 

No attempt was made to test language. Teachers' ratings 
range from 0 to Grade 2A.. Seventy-five of the DO girls use a 
foreign language at home. The remaining 15 seldom hear even 
fair English outside of school hours. 

The following fifteen questions were selected as a basis for a 
social rating of each of the 90 girls: 

To what extent does she 

1. Respond to directi one without waste of time? 

2. Persevere? 

3. Get along with her mates? 

4. Confess wrong doings and make amends? 

5. Tell the truth? 

3, Stand for fairness, and play the part of a good loser? 

7. Refrain from copying tho work of others? 

8. Shaw respect far property and people? 

9. Give help to other children? 

ID. Show cleanliness in habits of person, dress, and speech? 

11. Provide herself with necessary materials, keeping Bamc, to¬ 

gether with books, desk, and work in good condition? 

12. Await her turn, avoid interrupting, remember the little cour¬ 

tesies, “Please excuse mo," ‘M tlmnk you," etc.? 

13. Maintain a good standing, sitting, and walking posture? 

14. Exercise self-control in keeping licr temper, avoiding quarrels, 

refraining from sulking? 

15. Practice habits of thrift in the use of money, paper, poncilB, etc.? 

The ratings were the medians of the ratings of six teachers. 
100 represented a perfect score. The scores ranged from 23 to 
100, with cl median of HI.6. It is oF interest to note that the 
100 score was made by one of the girls with a low IQ. 

The social ratings obtained by this crude scale do correlate 
positively with intelligence quotients obtained from the use 
of the Stanford Revision of the Binet-Simon Individual Intelli¬ 
gence Tests. The coefficient of correlation (Pearson formula) 
is +0.326. 

The girls whose social ratings are far below their IQ's are the 
ones who are the misfits everywhere, the ones to whom the 
special class has not yet been able to make successful appeal. 
The girls whose social ratings are higher than their IQ's are 
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the center lenders, This shows very plainly in the complete 
set of psyohograpliR which luis been made from this study. 

The graduates of the school who are now doing well at their 
work nro those whose social ratings are high. Many a pupil 
with low IQ and high social rating is succeeding, while her 
schoolmate with a comparatively high IQ mul low social 
rating is failing. Certain it is that the factors which make for 
social competency mul social success offer a great field for 
research. 

The present groups of the center, though skewed from the 
original MA. and IQ classification, arc homogeneous socially. 
There is much class spirit and much loyalty to the school and 
to its teachers. The curriculum is elastic enough to permit any 
girl to leave her class to fill an order for a cake, to help another 
girl repair her coat, to make a hat, to adjust a skirt hem, to 
dam a stocking or sew on a button, to fill a hot water bottle 
for a sick mate, to dye material for a dress, to help to scrub a 
floor, or to do any of the numberless pieces of practical work 
that need to be done where 00 girls live together. 

The girls can use their hands for many kinds of useful work; 
and, accordingly, they arc given opportunity for work in Plain 
Sewing, Embroidery, Dress-irinking, Millinery, Knitting, Cro¬ 
cheting, Weaving on large, old-fashioned looms. Bead-work, 
Paper Favor- and l'lower-maldng, Drawing and Painting, 
Box-making, and Simple Book-binding. Each girl is encour¬ 
aged to work for skill in the line in which she works best. 
Sixty-three of the 88 girls scored by handwork teachers, mnlc 
"good" or above. During the past year, over three hundred 
dollars worth of dresses, hats, underwear, and fancy articles 
were made and sold at cost prices, The money was l'e-iuvested 
in more materials. The workmanship compared favorably 
with that done at a Trade School. The handwork is all done 
under sympathetic, trained leadership. Perhaps some of the 
lack of success in life of a few former pupils may be traced to 
the lack of the right kind of leadership out in the world, Within 
the last five years great gain has been made at this point, 
through the employment by school departments of "follow-up” 
teachers, who help the employer to understand the conditions, 
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and help the child to see the importance of staying at her work 
through seeming vicissitudes. It is wisest for the present to 
insist^ however, that the girl, upon leaving school to go to work, 
find her own job. The very fact that the finding of employment 
is difficult, and that the girl is thrown entirely upon her own 
resources, helps her to cling more tenaciously to the work when 
she finds an acceptable place. 

Each girl in the school has a lesson on cookery and one in 
housekeeping each week. The lessons last for nn hour and a 
half, and are conducted by a trained teacher of domestic 
science. In this department are made the closest contacts with 
life's measurements, The food must be palatable nnd ready on 
time. The dishes must he found clean and in their proper 
places. The room must be tidy. Much of the work is known 
to cany over directly into the home. 

Lunches are cooked and served at cost at the school each day 
for from GO to 75 pupils and G teachers. Pupils of the oldest 
classes in groups of four, in turn, prepare the lunches. All 
classes take turns, for a week at ft time, in clearing up the room 
after lunch. The work parallels the work done in domestic 
science in the graded schools with but few exceptions. Special 
class girls fail on tasks requiring academic ability. They do 
not, as a rule, copy recipes correctly. They are seldom sure of 
measures. They must be supervised at just the right moment 
in just the right way. Few girls can purchase materials, make 
and frost a cake, without a little help. Nevertheless the school 
has a reputation abroad for its "splendid calces.” The reputn/- 
tion finds its source in the psychology of the mentally deficient. 
The thorough beating of the ingredients is basic for successful 
cake making. Deficient girls are happy when they can use the 
egg-beaters, and will beat tirelessly until told to stop. The 
teacher’s part is the giving of the "stop” signal, followed by the 
next simple direction, at just the right time. Surely mental 
deficients have a place of real worth in the world, if it bo no 
higher in the scale than beating cakes. 

Included in the study are psyebographs of each girl, showing 
her Chronological Age, IQ, School Grade for present CA, 
School Grades in Arithmetic, Rending, Spelling, Writing, Hand- 
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work, Cooking and Housekeeping, unci a Social Rating. The 
value of the graphs will develop with repetition of tests at regu¬ 
lar intervals. 

A study of the placing of 321 girls discharged from the school 
in the past twelve years shows that fewer criminal cases and 
fewer institutional eases appear in the classes than formerly; 
fewer are returned to grades because of parental unrest. More 
and more are the graduates employed in factory, or remain at 
home to work while others of the family earn the daily bread. 

This confirms a statement made by the late Dr. Fern aid in a 
lecture before the Boston Special Class Teachers on October 3, 
1924: "More and more are the special classes keeping out of the 
institution the morons who have ability to do some useful, real 
work worth a wage." 

In an attempt to locate 101 of these factory and home work¬ 
er^ 31 were found in factory earning from $7 to $18 a week. 
Many, especially the colored girls, are unemployed. Of the 
21 found at home only G have realty done well there. The 
home supervision is often lax, and suffering and disease have 
crept in. These home girls are the low grade girls. More in¬ 
stitution room might relieve this situation. 

This is Dr. Fernald's thought: "In order that the mentally 
handicapped may be an asset and not a liability, early diag¬ 
nosis, appropriate training, kindly social supervision are 
imperative; and the organization of the requisite provisions for 
these three activities devolves on the state and on the com¬ 
munity at large. 714 

Early diagnosis is already possible. Groat advances are 
being made in making the training appropriate. Practical work 
on social supervision of special class pupils after leaving school 
is still in its infancy. The next step beyond the work of 
“Centers” will undoubtedly be some kind of "actual work 77 or 
"shop 77 schools for girls and for boys, where those with capable 
hands can be more practically tried out at the different lines of 
work which "follow-up 77 shows are the actual lines of real life 
activities. Classification is basic at each and every step. 

4 Boston Medical and Surgical Journal, vol. 192, no. 2, pp. 94-96, 
January 8, 1925. 



AN INFORMATION TEST APPLIED TO JUVENILE 
DELINQUENTS 1 

EVELYN EASTMAN 

Wayne County PaycJiojmt/iic Clinic, Jnucnile Court, /)<!(rm'(, il/ir/iiyan 

One of the most frequent and valid objections to the Binet 
Scale in its several revisions is that it does not measure social 
efficiency, the lack of which is extremely important in mental 
diagnosis in detecting the potential social inefficient. Very 
often the recommendation, especially in eases of borderline 
intelligence, of all diagnostic levels the most uncertain, depends 
upon the degree of social fitness and estimated industrial capac¬ 
ity. An inquiry by means of a questionnaire covering allo¬ 
psychic reactions ig a rapid but effective method of supple¬ 
menting the Binet Scale in this respect and in aiding the 
examiner in his recommendation. On the Stanford revision 
there is no test item which is definitely reliable in furnishing 
a knowledge of the subject's awareness of Ilia relation to his 
environment above year IX, That orientation has a very 
direct bearing upon the social efficiency of the individual is a 
matter of common acceptance; in some cases of cursory or 
preliminary examination or for confirmatory evidence it is the 
only method employed. By the layman, its lack in an appre¬ 
ciable degree is regarded as almost an undisputed criterion of an 
unintelligent being. Tire use of the Ten Point Scale of Psycho¬ 
pathy 2 in many clinics involves the determination of orientation 
as an aid in disclosing the psychopathic function. To this end, 
desiring an instrument of sufficient range to lend interpretation 
to variations in score, the director of the Wayne County Psycho_ 

1 Submitted and accepted in partial fulfillment of the requirements 
for Graduate credit in Applied Psychology. 

s Florence Mateer, Pli.D., Journal of Delinquency, Vol. VI. No. 1, 
January, 10M. 
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pAthic Clinic, 3 with the collaboration of her staff, devised an 
Information Test of 100 questions to be applied to individuals 
above eight years of age, and tiic study herewith presented is 
an analysis of the results of the first 300 such tests given to un- 
fldcctcd patients. Such a test, intended to be applicable to all 
ages and to people of varying educational attainments, is 
necessarily of local interest in its subject matter; however, in 
statistical analysis and interpretation of results there are no 
geographical limitations for in these its interest ceases to be 
wholly local. 

The test consists of 100 questions, requiring about ten minutes 
time for its administration, each item of which is assigned an 
arbitrary scoring value of one point. It is reproduced in orig¬ 
inal form at the conclusion of this article, the more recent 
changes being omitted inasmuch as they are not included in this 
study of the first 300 cases to whom it was given. 

The chronological ages of the subjects and the corresponding 
'scores are given in table 1 following the general plan of a two¬ 
fold grouping, those whose IQ’s were above 80, numbering 132 
cases, and those whose IQ’s were below 80, numbering 168 
cases; in the former group there were 50 boys and 82 girls, 
in the latter, G9 boys and 99 girls. In each group there were 
several cases whose chronological age would place them in an 
adult classification, but because there were so few of them they 
were considered under one comprehensive category, designated 
as "above 16.” This table shows a disparity between the 
median scores of the two groups which is never closer than 11 
points for those whose chronological age is above 16, and vary¬ 
ing 34 points in years 9 and 11. The general tendency is for the 
variance to become less as the chronological age increases and 
we may thus conclude that a deficiency in orientation and gen¬ 
eral information tends to lessen in proportion to the intellectual 
defect; that is, a child whose IQ is below 80 at nine years of 
age will have an information test score 34 points below that of 
a normal child of similar age, but when the two have attained 


3 Dr. Nellie L. Perkins. 
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the age of 17 there will be but 11 points difference in their scores, 
theoretically. 

MENTAL AGE VERSUS SCOItE 

The mental ages of the higher group range from 7 to 17 years, 
the median being between 12 and 13 and the median score 87. 
The median score of the inferior group is 03 and the median 
mental age between 8 and 9, range 0 Lo 12.9 years. The 
consistent relationship between mental ago and information 


TABLE 1 


I.Q/b above SD 

LQ/B DELOW 80 

Chronologi¬ 

cal 

SCOI-D 

Number of 
casca 

ChronnloRi- 
cal ago 

SCOTQ 

Number of 
canes 

Above 16 

94 

7 

Above 10 

83 

0 


94 

17 

1G 

74 

27 

IS 


30 

15 

74 

44 

14 

89 

18 

14 

70 

37 

13 

84 

24 

13 

58 

22 

12 

B2 

11 

12 

56 

U 

n 


0 

11 


4 


58 

7 

10 

35 

8 


59 


9 

25 

5 

8 



8 

15 

1 



132 



168 


test score is shown in tables 2 and 3 in which the median scores 
by year groups are progressively lower as the mental age de¬ 
creases. 

SCOURS VBUSUS DIAGNOSES 

The patients had previously been classified according to 
The Statistical Manual prepared by The National Committee 
for Mental Hygiene and it was possible to compare the ratings 
of the different diagnostic groups. As might be expected the 
feeble-minded made up the largest part of the inferior group, 
those with IQ's below 80; while the group designated "no 
psychiatric condition" made up the greater part of the superior 
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TABLE 2 


Score ucrsua nicnlal ages 


I.Q.'t ABO VB 80 

J,Q,'b below 80 

McnLnl dro 

Rcoro 

Scorn 

17.0 

90 


10.0 

93 


16,0 

02 


10,3 

04 


10.0 

03 


15.9 

01 


16.6 

85 


16.3 

95 


15,0 



14.0 

04 


14.0 

90 


14.3 

95 


14.0 

0i 


13,0 

91 


13.0 

92 


13.3 

80 


13.0 

88 


12,9 

01 

00 

12.G 

89 

00 

12.3 

84 

79 

12,0 

70 

80 

11.0 

74 

SO 

11.0 

84 

79 

11.3 

83 

70 

11,0 

85 

83 

10.0 

74 

74 

10. G 

72 

74 

10.3 

71 

73 

10,0 

64 

73 
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TABLE 2—Coii|i;i utd 

I.Q/b ahoyuAQ 

! 1,Q/b nr. low B0 

Mon till ngo 

Scoro 

flcoro 

0,0 

Of) 

00 

9.6 

62 

63 

0.3 


02 

0.0 


58 

s,e 

1 48 

75 

8,9 

58 

57 

8.3 

44 

55 

8.0 

40 

62 

7.0 


53 

7.6 

28 

40 

7.3 

48 

30 

7.0 

26 

36 

ft,9 


22 

6.6 


24 

0.3 


22 

6.0 




TABLE 3 


flfcdimt scores l>y primps 


I.Q.'a aijove 80 1 

I.Q.'fl BEIfOW 80 

Number of 
caeca 

Mental dro 

Score 

Number of 
eqaea 

Mental ago 

Score 

10 

16 

G6 

21 

12 

84 
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15 

02 

10 

11 

83 

17 

14 

03 

32 

10 

74 

24 

13 

01 

43 

9 

61 

23 

12 

85 

22 

8 

58 

10 

n 

82 

23 

7 

43 

7 

10 

71 

8 

G 

22 

0 

9 

02 

— 



12 | 

8 

60 

108 



4 i 

7 

20 




132 
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group, those with IQ above 80. With but two exceptions 
in years 12 and 13 the constitutional inferiors rated higher than 
the subnormals and Hie subnormals higher than the feeble¬ 
minded. Likewise, with but one exception, the constitutional 
inferiors whose IQ'h wore above SO, scored higher than their 
corresponding group whose IQ J s were below 80, although the 
diagnoses were the same. The psychoncurotics fell only within 
the superior group, and although they were numerically small, 
their scores were higher than those of tiny other diagnostic group. 


TABLE 4 

Boys' i/craiza girls* scores 


I.Q.'badovk BO 


I.Q.'h dei.ow BO 


Ago 

Hoy A 

Girls 

Ak° 

Boys 

Girls 

Score 

ii 

0 

Score 

1 

'« 

Score 

Number 

I 

u 

2 

S 

p 
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Above 10 



01 

7 

Above 10 

59 

3 

76 
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10 

93 

3 

03 

14 

1C 

81 

8 

71 

19 

15 

00 

11 

01 

19 

1C 

G1 

13 

70 

28 

14 

93 

r> 

87 

13 

14 

71 

15 

71 

22 

13 

83 

7 

81 

17 

13 

00 

8 

58 

14 

12 1 

89 

6 

81 

5 1 

12 

08 

7 

40 

7 

11 

78 

3 

72 

3 

11 

30 

4 



10 

73 

4 

G2 

3 

10 

40 

5 

33 

3 

9 

07 

5 

63 

1 

9 

25 

6 



8 

02 

0 

1 



S 

15 

1 




The psychopaths, on the other hand, generally fell below the 
scores made by the no psychiatric condition group, although 
invariably higher than the constitutional inferiors. Our re¬ 
sults, then, do not confirm the Ten Point Scale of Psychopathy, 
in that a high score does not indicate the psychopathic function. 

BEX DIFFERENCES 

Table 4 can lead to but one conclusion—that boys score higher 
than girls in a test of this kind; this is particularly manifest in 
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the better group, IQ above 80. An analysis was not made of 
the nature of the questions failed by boys as against that of 
girls, hut it may be presumed that boys, being less restricted 
in their freedom on city streets, acquire a more extensive 
knowledge of their immediate environment. 

SCORES VERSUS SOCIAL GROUPS 

In the estimation of social status, an arbitrary value was 
assigned by qualifying the total home influences ns poor, fair, or 
good. A further check was obtained by designating the 
education of the parents on a Scale of 10 points, obtained as 
follows; 


0—Illiteracy 

1— Liternto 

2— Grado school 

3— Grammar school 
d—High School 
5—College 

The information covering educational background was not 
accurate enough for anything more than this general rating. 
Analysis showed a greater tendency for the scores to increase 
in proportion to the higher rating of the home and educational 
advantages of the parent, indicating that the child of inferior 
intelligence from a home possessing good features and of parents 
educated beyond mere literacy, is apt to be better oriented 
and better informed than hia companion in a poorer environ¬ 
ment. To some extent this is true of the child of the superior 
group, similarly situated, but the general indications are less 
marked that he will surpass his less fortunate brother in poorer 
surroundings, 

The only two noteworthy features of the analysis of scores by 
school grades (table 5) are (1) that the progression of median 
scores is consistently gradual from the second to the eleventh 
grades, the chief break occurring after the fourth grade, and 
(2) that the score attained by Special Room, pupils is practically 
•equivalent to a fifth grade score. It must be recalled, however, 
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that the Special Grade score represents older pupils who are 
retarded while the fifth grade score represents also a certain 
number at age for grade. Comparing this tabic with table 1 
it will readily be seen that the scores for chronological ages 
are higher than the corresponding grade scores to be expected, 
the cause for which discrepancy is probably due to the fact 
that pedagogical retardation is as a rule to be found among these 
clinic cases. 


table 5 

Score versus school grade 


QTUDE 

1IEDUN SCORES 

NUMncn or 
OASES 

Second.. 

30 

4 

Third. 

51 

32 

Fourth. 

66 

24 

Fifth. 

77 

32 

Sixth..... 

80 

20 

Seventh. 

83 

30 

Eighth...... 

92 

52 

Ninth... 

90 

44 

Tenth. 

07 

12 

Eleventh. 

00 

3 

Special... 

75 

23 



LANGUAGE DIFFICULTY VERSUS SCORE 

Language difficulty, among our cases, occurred only in Polish, 
Italian, and German speaking homes. The cases in which 
language difficulty was noted and recorded by the examiner 
are only 48 in number, which when tabulated by various years, 
nationalities, and degree of intelligence, do not present reliable 
statistical facts. However, it may be stated that in general 
the amount of deficiency on an Information Teat does not 
seem proportional to the handicap which is encountered on the 
individual intelligence test. That is, a child more quickly 
acquires street jargon and information concerning his immedi¬ 
ate environment than he does the language necessarj' for the 
more formal test material. 
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the better group, IQ above 80. An analysis was not made of 
the nature of the questions failed by boys aa against that of 
girls, but it may be presumed that boys, being less restricted 
in their freedom on city streets, acquire a more extensive 
knowledge of their immediate environment. 

SCORES VERSUS SOCIAL GROUPS 

In the estimation of social status, an arbitrary value was 
assigned by qualifying the total home influences as poor, fair, or 
good. A further chfcck was obtained by designating the 
education of the parents on a Scale of 10 points, obtained as 
follows: 


0—Illiteracy 

1— Literate 

2— Grade school 

3— Grammar school 

4— I-Iigh School 

5— College 

The information covering educational background was not 
■accurate enough for anything more than this general rating. 
Analysis showed a greater tendency for the scores to increase 
in proportion to the higher rating of the home and educational 
advantages of the parent, indicating that the child of inferior 
intelligence from a home possessing good features and of parents 
educated beyond mere literacy, is apt to be better oriented 
and better informed than his companion in a poorer environ¬ 
ment. To some extent this is true of the child of the superior 
group, similarly situated, but the general indications are less 
marked that he will surpass his less fortunate brother in poorer 
■surroundings. 

The only two noteworthy features of the analysis of scores by 
school grades (table 5) are (1) that the progression of median 
scores is consistently gradual from the second to the eleventh 
grades, the chief break occurring after the fourth grade, and 
(2) that the score attained by Special Room pupils is practically 
equivalent to a fifth grade score. It must be recalled, however, 
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that tho Special Grade score represents older pupils who are 
re Larded while the fifth grade score represents also a certain 
number at age for grade. Comparing this table with table 1 
it will readily be seen that the scores for chronological ages 
are higher than tho corresponding grade scores to be expected, 
the cause for which discrepancy is probably due to the fact 
that pedagogical retardation is a h a rule to be found among these 
clinic cases. 


TABLEfi 

Score versus school grade 


on ADD 

MEDIAN BCOIIE3 

.vpj/n er op 

CABE3 

Second . 

30 

4 

Third. 

51 

32 

Four 111.. 

00 

24 

Fifth . . 

77 

32 

Sixth.. . . *. ,... 

SO 

20 

Seventh.. 

83 

36 

Eighth. . . 

92 

52 

Ninth... 

90 

44 

Tenth . . 

97 

12 

Eleventh....* k 

t)0 

3 

Special . . 

75 

28 


LANGUAGE DIFFICULTY VERSUS SCORE 

Language difficulty, among our coses, occurred only in Polish, 
Italian, and German speaking homes. The cases in which 
language difficulty was noted and recorded by the examiner 
are only 48 in number, which when tabulated by various years, 
nationalities, and degree of intelligence, do not present reliable 
statistical facts. However, it may be stated that in general 
the amount of deficiency on an Information Test does not 
seem proportional to the handicap which is encountered on the 
individual intelligence test. That is, a child more quickly 
acquires street jargon and information concerning his immedi¬ 
ate environment than lie does the language necessary for the 
more formal test material. 
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TABLE 0 

Teats failed by group whose IQ 1 a are above 80 

1. Assumption is made that what is failed by a 10 year old will, aB a 

rule, be failed also by those younger. 

2. By failure is meant that 75 per cent or more of group at a given age fail 

to pass test. 

3. Items are given in order of difficulty. 

Year XVI. Name something made in Battle Creek. In Grand Rapids. 
Name 2 law courts in Detroit, 

Who is Frank Cody? 

Location of Post Office and County Building. 

Location of City Hall and Main Library. 

Year XV. What ia meant by registering letters? 

Year XIV. Who is James Comens? 

How can wc get from here to town by streetcar? 

Year XIII. What is meant by jay walking? 

What does W. W. J. stand for? 

Who can be a citizen? 

What is meant by insuring a package? 

Give one safety first rule. 

What does D. S. R. stand for? 

Year XII. On what continent do you live? 

Who is Edgar Guest? 

What is the capital of Michigan? 

What iB meant by sending a letter special delivery? 

Year XI. What waB your mother’s maiden name? 

Nam© a residence street in Detroit. A boulevard, A 
business street. 

Name the months of the year. 

What is the capital of the United States? 

What iB a bootlegger? 

Year X, In what year were you born? 

In what county do you live? 

Year IX. In what country and state were you bom? 

How tall are you? 

What would you do if you were loat? 
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TAIILE 1 

TcMa ya&ml Inj group whmc lQ f s aro 6cfmo 80 

L It is that wbnt i« juuunrl l>y ah 8 or 0 year old is also pasaod 

by tlioHO older, therefore Iho additions to each year arc cumulative. 

2. By passing a IohI in mount Hint 75 per cent or more of the group at a 

given age mieroeda with it. 

3, Items are given for various years iu order of ease of accomplishment. 

Years VIII and IX. Name. Age. Address. Name of city. 

Year X. Names of brother and flintcre. 

Am your parents living? 

Who brought you to this clinic? 

Year XI. Have you n hank account? 

Name 2 newspapers. 

What in your father's name? 

Namo the days of tho wcok. 

Year XII. All of the above Horna plus; 

IIow long have you lived in the U. S.? 

Namo 2 things you must do in sending a letter. 

What does your mother do? 

Where can you buy gafiolino and milk? 

Wlmt la a janitor? 

IIow much do you woigh? 

Name tho montha of tho year, 

Year XW. All of the above items plusi 
What does yaur fat he l 1 do? 

Who is Harold Lloyd? 

Names of 3 street car lines. 

What should you do if a fire broaka out in your home? 
Names of 2 hospitals. 

Name of duo church. 

What doos U. S. stand for? 

Year XIV, Whore do you buy a hot water bottle and screw driver? 
Name something made in Detroit. 

When is your birthday? 

Whore were you born? 
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TABLE 7~Conli7Uted 


Year XV. Name 5 etreet car lines in Detroit, 

Who is Henry Ford? 

Name a business street in Detroit. 

Name 3 boat trips you can take from Detroit, 
Name 2 moving picture houses. 

Year XVI. Why are you here? 

What is q conductor and janitor? 

Give one safety first rule. 

Where can a bolt of cheese cloth bo bought? 
What would you do if you wore lost? 

Names of 3 Detroit stores. 

Hour of clay and date. 

Name of state. 

In what year were you born, 

Who is Andy Gump? 


CRITIQUE OP THE TEST 

An analysis of the difficulty and ease of accomplishment of 
individual items is presented in tables 6 and 7. As would be 
expected in a test applied to individuals ranging in chronological 
age from 8 years to adulthood, not all questions would have the 
same practical value, Nevertheless, there aro two extremes 
wherein some of the tests have no value as differentiating in¬ 
struments, these to be found in those tests passed by more than 
75 per cent of the 8 and 9 year olds and those failed by 75 per 
cent or more of the 16 year olds, On the basis of these findings, 
the test is being modified and reorganized to eliminate value¬ 
less questions, and perhaps to reduce its length if compatible 
with a range of sufficient variation to allow for interpretations. 

SUMMARY AND GENERAL CONCLUSIONS 

1. There is a general tendency for the degree of orientation 
and amount of general information which a subject possesses 
to increase disproportionately as he becomes older; i.e., he 
acquires more than his intellectual status would predict. 

2. Scores decrease as the mental age decreases for given age 
groups. 
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3. For diagnostic groups, the order of arrangement in respect 
to Bcorcs is arranged in descending rank; psychoneurotica, no 
psychiatric condition, psychopaths, constitutional inferiors, 
subnormals, feelde-ininded. Our tests do not show that a 
high score indicates the psychopathic function. 

4. Boys, particularly in the higher group of IQ’s, rate 
consistently higher than girls, 

5. Better home environment and superior educational ad¬ 
vantages act to give the child of inferior intelligence similar 
advantages in orientation and information; the same is not 
true of the normal or superior child who seems to rate equally 
well regardless of environment. 

(3. Gain in score is consistent with progress in school. 

7. Language difficulty is less operative on a general informa¬ 
tion test than upon more formal tests requiring linguistic 
facility. 

Wayne County Psychopathic Clinic 
D. P. C. No.Name.. .Date..Examiner. 

General Information Test 

1. (a) What is your name? 

(b) How old aro you? 

5) (e) When in your birthday? 

(cl) lit what yoar wore you horn? 

(e) Where were you bora? 

2. (a) What is your address? 

(b) In what city do you livo? 

(c) In what county do you live? 

8) (d) In what state do you live? 

(c) In what country do you live? 

(f) On what continent do you live? 

(g) What ib the capital of Michigan? 

(h) What ia the capital of the United States? 

3. (a) How long have you lived in the United States? 

(b) Ilow long have you lived in Michigan? 

(c) Ilow long have you lived in Detroit? 

(d) What year is this? 
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9) (o) What month? 

(f) What day of the month? 

(g) What time is it? 

*(h) What is meant by Standard time? 

*(i) In what time belt is Detroit? 

4. (a) What are the names of your brothers and sisters? 

(b) What are the ages of your brothers and sisters? 

(c) What was your mother's maiden name? 

6) (d) What does your mother do? 

(e) What is your father's name? 

(f) Whafc docs your father do? 

6. (a) Name five car lines in Detroit. 

(b) How could you get from hero to town by street car? 
(o) Name three big Detroit stores. 

13) (d) Whore is the Main library? 

(e) Whore is tho City lmll? 

(f) Where is the main Post Office? 

(g) Where is tho County building? 

G. Who is each of the following? 

Ty Cobb 
Henry Forcl 
Edgar Guest 

10) Andy Gump (Detroit Free Press comic) 

Harold Lloyd 

James Couzcns (former Mayor, present Senator) 

Frank Cody (Superintendent of Detroit Public Schools) 
What is meant by 
D. S. R. (Detroit Street Railway) 

W* W. J, (Detroit Nows Radio Station) 

*W. C, X. (Detroit Freo Press Radio Station) 

7. (a) Have yon a bank account? 

*(b) How would you start a bank account? 

7) (c) What are the hours for banking? 

*(d) Between what hours are stores geuerally open? 

*(e) Name two things you could do at the Post Office. 

*(f) Where could you go for help from the City? 

8. (a) If yon were lost whftfc would you do? 


* This question liQa been dropped in the last modification because it 
did not meet the requirements of the teat, 
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(b) Whit ■would you do if a fire broke out in your home? 

(c) What is jay walking? 

7) (d) Give one safety first rulo. 

(c) Name a business street, a boulevard and a residence Btrcct of 
Detroit. 

9. (a) Where could you buy a hot water bottle; screw driver; bolt of 

cheese cloth; gasoline; milk? 

(b) What is a janitor? 

What iB a conductor? 

What is a bootlegger? 

27) What is a carpenter? 

What ia a traffic officer? 

(c) Name one thing made in 

Grand Iinpids 
Battle Creek 
Detroit 

(d) Name two newapapera published in Detroit. 

(e) Name two courta in Detroit. 

(f) Name four hospitals, 

(g) Name three boat trips you could take from Detroit. 

(h) Name two moving picture houses. 

(i) Name one church building in Detroit. 

10. (a) How tall arc you? 

(b) How much do you weigh? 

(c) Are you a citizen? 

(d) Who can be n citizen? 

8) (c) How can one become a citizen? 

(f) Who am I? 

(g) Who brought you to this clinic? 

(h) Why are you here? 



A STUDY OF SOME COMMONLY USED PER¬ 
FORMANCE TESTS 

MYRTLE RAYMAKER WORTHINGTON 
Institute /or Juvenile Research, Chicago, Illinois. 

The following study is an analysis of eleven commonly- 
used performance teats, to determine whether these tests con¬ 
tribute any additional information to the general intelligence 
rating measured by the Stnnford-Binet scale, and to deter¬ 
mine the best substitutes to be used when the Stanford-Binet or 
other intelligence test cannot be applied. 

In the clinical examination of children, many types of supple¬ 
mentary tests are ordinarily given in addition to tests of general 
intelligence, such as vocational tests, educational tests, voli¬ 
tional and emotional testa, and a large number of performance 
tests, few of which have stated purposes. Many of these tests 
are used to verify the mental rating, particularly when there is 
language difficulty, deafness, or other defect which might invali¬ 
date the Stanford-Binet rating. 

The common assumption that many of the various perform¬ 
ance tests used furnish information additional to that given by 
the Stanford scale has not been verified. Necessarily, in any 
individual examination, only a limited number of all the known 
performance tests can be used and the question of selection is 
important. Thus far, many of the tests are commonly con¬ 
sidered as attention tests, alertness tests, tests of social adapta¬ 
bility, etc. 3 

l Iu an article by Garrett, II, E,, and Lemmon, V. W.; An analysis 
o£ several well-known tests, Jour. Applied Paychfli., 1024, viii, 424—439, 
the outhor presents the same need for analysis of tests that wc do. The 
work was done with college studonts and the only one lapping of tests 
used is with the cancellation of A, He finds a correlation of 0,40 with 
intelligence. 
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The specific performance tests selected for study were the 
following: Healy Picture Completion's I and II, Healy Mare 
and Foal Picture Board, Healy Construction Puzzle A, Seguin 
Form Board, Knox Cube Test, Glueck-Knox Ship Test, Por- 
teus Maze, Cancellation of A, Pintncr Directions Test, and the 
Trabuc Completion Tost. 

Ilealy (1) Picture Completion I was originally devised by 
Healy for "estimating the power to make connection between 
different portions of the mental content," (p, 189). Dr. Healy 
found that "at ten years the performance is as good as at thir¬ 
teen years .... in fact, at nine years the results are not 
far behind" (p. 201). Pie states in conclusion, "We evidently 
have in our completion picture a test for ability primarily 

adapted to the child type of mind.We cannot expect 

a much better average performance with increasing years; 
indeed, good results may not be obtained from older cultivated 
individuals" (p, 203). Pintner and Anderson (2) standardized 
this test for mental ages five to sixteen inclusive, and their 
norms were used in this study. 

Healy Picture Completion II (3) was devised by Healy as a 
test of apperception, considering apperception as essential to 
"any fair attempt to measure intelligence." This test was 
standardized by him for ages six to sixteen inclusive. 

Iiealy Construction Puzzle A (4) was devised "to bring out 
the perception of relationships of form and also the individuaPs 
method of mental procedure for the given task, particularly 
for his ability to profit by the experience of repeated trials in 
contradistinction to the peculiar repetition of impossibilities 
characteristic of the subnormal and feeble-minded groups." 
He states that one should record the time and number of moves 
made, but gives no norms. This test was standardized by Pint¬ 
ner and Paterson (5) on 1005 school children, ages seven to 
sixteen, according to moves and lime. Since both norms arc 
considered as equally reliable for mental age level, norms for 
time only were used in this study, time score being more easily 
obtainable. 

Healy Marc and Foal Picture Board was devised by Ilealy 
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(4) to test “perception of differences in form, powers of coords 
nation—the ability to learn by the experiences of trial and sue- 
eess." Pintnev and Paterson (6) simplified this test by omit¬ 
ting the three geometrical figures, and standardized it for ages 
five to sixteen inclusive, according to speed of performance, on 
667 school children. 

In the use of the Seguin Form Board, a test for the percep¬ 
tion of form relations, Sylvester's (7) standardization was 
adopted. Norms were available for ages five to fourteen inclu¬ 
sive, according to the shortest of three trials. 

The Knox Cube test was originally used by Knox (8) in his 
scale for estimating the intelligence of non-English speaking 
adults, and is presumably a test of general intelligence. In this 
study, PintnePa modification of the test was used, norms 
being available for ages four to fifteen inclusive ({)). 

The Ship test was originally devised by Glueck as a test of 
general intelligence in non-English speaking adults, and was 
adopted by Knox (10) in his scale for mental defectives, using 
the test at age levels thirteen and above. The test was stand¬ 
ardized by Pintncr and Paterson (5) for ages five to twelve 
inclusive. The norms furnished by them were followed in this 
■study. 

Porteua (11) originally devised his Maze test ns a test of social 
fitness, which he states, demands “ordinary prudence, foresight, 
and common sense methods/ 1 and the ability “to sustain 
attention and to succeed in a task.” The test is standardized 
for ages three through fourteen. 

The norms used for the Cancellation of A test {hplg form) 
were those given by Pyle (12). He states that the test measures 
“quickness of perception and discrimination and to some extent 
quickness of reaction" .... and adds, “as far as I have been 
able to determine, it has not very close relation to general 
intelligence." 

The Pintucr-Toops Revised Directions (13) test used is a 
modification of the Woodworth and Wells En^ and Hard Direc¬ 
tions (14) test. These latter tests were devised by Woodworth 
and Weils to “attempt to test the ability to understand instruc- 
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tions—that is, to discover the subject's speed in apprehending 
them.' 1 It was assumed by Pintncr and Toops that the test 
measures what the originators intended it to test, and they 
made no further analysis of it. They standardized it on 
1756 cases, children and adults. 

Scale A of the Trabuo Completion test (15) was used in this 
study. Concerning this test the author says, “On the whole, 
however, it will be found that ability to complete these sen¬ 
tences successfully is very closely related to what is usually 
sailed 'language ability.* Ebbinghaus characterizes it as 'a 
real test of intelligence,' It has been variously classified by 
psychologists as a test of 'imagination,' as an 'association test/ 
as a 'test of memory/ and as ti test of numerous other 'facul¬ 
ties'; as a matter of fact, the completion of incomplete sen¬ 
tences correlates remarkably wall with almost any other measure 
of desirable qualities. It would perhaps have been just as de¬ 
scriptive to have used the classification 'general stand-out-ish- 
ness/ suggested by Professor ITollingworth." Trabue classifies 
it as "for educational purposes as 'language scales.'" Norms 
were available in this test for ages four to eighteen. 

The performance tests described, together with the Stan- 
ford-Binet intelligence test, were given to 539 subjects. Be¬ 
cause of time limitations, the entire series of performance tests 
were not given in each case. Since the purpose of this study is 
primarily the examination of individual tests, and not the indi¬ 
vidual performances, results are not affected by incomplete¬ 
ness in series. The subjects for this study were unselected cases 
examined at the Institute for Juvenile Research/ children 
referred for examination because of mental defect or behavior 
difficulties. The distribution thus covered a wide range of 
chronological and mental ages. This distribution is given in 
table 1. 

The distribution curve made on the intelligence quotients 
ranged from below 0.50 to above 1.39. The curve was skewed 
on the lower ends, since approximately twenty-five per cent of 

s 

2 The Institute for Juvenile Research, Dept, of Public Welfare, Sta.to 
of Ill., Chicago, Ill. Herman M. Adler, Director. 
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the cases fell into each of the following groups: 89-109; 79-89; 
69-79, i.e., the intelligence of this group falls just below a 
normal, unseleeted group. 

The method of study of individual tests used was to find the 
correlation of their mental ages with the Stanford-Binet mental 
age, assuming that the Stanford-Binet is a measure of general 
intelligence. All correlations were further chocked by repeat¬ 
ing the tests on approximately fifty new subjects. If a test 


TABLE 1 



proves to have a low correlation with the Stanford-Binet, it is 
evident that the test does not measure general intelligence; 
if the correlation is high, it may be concluded that the test 
measures at least some factors of general intelligence, and is, 
therefore, valuable as a substitute for the Stanford-Binet, 
where the latter cannot be given, Table 2 gives the correlations 
obtained on the first series of eases, as well as the correlations 
found by Johnson and Schriefer (16) on some of tho same tests. 
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The Johnson and Schriefer correlations were made between 
the chronological ages of the children and the mental ages on 
the performance tests. 3 

Since these correlations may have been affected by the fact 
that the unselecfced cases examined were really selected as far as 
intelligence was concerned, i.e., the majority of the cases had a 
mental age of thirteen years or below, a second series of fifty 
cases were tested. 4 The second correlations verified the find¬ 
ings of the first tests, i.e., although correlations were, on the 


TABLE 2 


TEST 

NUMlJEn 
OK CASES 

COIUU2LA- 

TION 

r.e. 

J on NS ON 

AND 

acnniEKHn 

1. Pintner-Toops Directions. 

177 

0.79 

0.001 


2. Seguin Form Board. 

346 

0.76 

0.022 

0.65 

3. Porteus Maze. 

118 

0.75 

0.03 


4. Trabue Completion. 

123 

0.73 

0.029 


5. Healy Picture Completion I- 

118 

0.60 

0.030 

0.55 

0. Healy Construction Puzzle A... 

109 

0.59 

0.041 


7. (Healy Mare and Foal). 

124 

0.65 

0.043 

0.55 

8. Glueck Ship. 

119 

0.40 

0.048 

0.53 

9. Ilcaly Picture Completion II.,. 

143 

0.41 

0.047 


10. Cancellation of A .. 

131 

0.4ft 

0.046 


11, Knox Cube Imitation.. 

122 

0.56 

0.042 

0.51 


whole, lower, due to the smaller number of cases, yet the respec¬ 
tive places were the same and the type of distribution remains 
the same. 

3 A study by F. Gaw: A study of Performance Teats, Brit. Jour. 
Psychol., April, 1925, presents results with fourteen teste. The work 
was done with English Elomentary School nad Canal Boat Children, 
One of the conclusions is that performance teats are leas influenced by 
environment and lack of schooling than is the Binet. 

* The following correlation on fifty cases were found: Pintucr-Toops 
Directions, r = 0.83 ± 0.03; Seguin Form Board, t = 0.55 ± 0.01; 
Porteus Maze r = 0.59 ± 0.03; Trabue Completion, r — 0.S7 ± 0.02; 
Heoly Picture Completion I, r — 0.57 zfc 0.06; Healy Construction Puz¬ 
zle A, t = 0.42 ± 0.07; Mare and Foal, r = 0.42 ± 0.07; Glueck Ship, 
r = 0.49 ±0-07; Healy Completion II, r = 0.42 ±0.08; Cancellation 
oE A. 5 = 0,37 ± 0.09; Knox Cube Imitation, r = 0.48 ± 0.07. 











222 


MYRTLE HAYMAKER 'WORTHINGTON 


The first four tests in table 2 shows a "high" correlation with 
the Stanford scale. These are the tests which allowed a regu¬ 
lar distribution, with no disproportionate number of cases 
making unusually high scores on the test. These results indi¬ 
cate that these tests, therefore, may be used as tests for deter¬ 
mining the mental age level, and are not tests which measure 
any special abilities, other than those included in general 
intelligence. 

The Pintner-Divections test has been described as a test of the 
ability to understand instructions from the high correlation 
with Stanford, we may assume in this case also that the ability 
to understand instructions is a factor of general intelligence. 

The high correlation of the Seguin Form Board with Stan¬ 
ford indicates that this test is a valuable one to use as a supple¬ 
mentary non-language performance test, 

It has been said that the Portcus maze is a measure of social 
adaptability, considering this trait independently from intelli¬ 
gence, but the high correlation of 0.75 with Stanford indicates 
that if the test is really a measure of social ada ptability, then this 
trait ia a function of general intelligence. 

The Trabue Completion scale is purely a language test, so 
that one would expect n fairly high correlation with Stanford. 
The correlation of 0,73 is sufficiently high to indicate that this 
test may safely he used to give a rough estimate of the intelli¬ 
gence level, when only a brief time interval is available, or 
when a large group is to be examined. 

The fact that these four tests correlate highly with Stanford 
is not an indication that these tests alone arc equivalent to the 
Stanford scale. In the first place, at best these tests give 
mental ages only within half year groups, and in the second 
place, they do not give the qualitative differences shown by 
means of the Stanford Examination. 

The next four testa listed, with correlations of 0.60 or below, 
all showed irregularities of distribution, that is, many subjects 
from six to twelve years made scores as high as sixteen years on 
certain of the tests. An illustration is given in table 3, which 
shows the distribution table for the TIcaly Construction Puzzle 
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A. When the distribution ia characteristic of that shown in 
table 3, it would indicate either that the test is poorly standard¬ 
ized or that it measures some special ability other than general 
intelligence. In the latter case it would seem that the test 
should not be used to indicate general mental age level, com¬ 
parable to the vStanfonl, but should be used only for the pur¬ 
poses of qualitative analysis. This seems to be the case with 
the Hcaly Picture Completion I, Iiealy Construction Puzzle 
A, Henly Mare and Foal, and the Ship Test. Healy, when he 
devised his tests, evidently meant them to be used for purposes 


table a 



of qualitative analysis, and indicated that then Iiealy Picture 
Completion Test I should bo solved by ten year old children., 
and that the Mare and Foal was us aide for children under eight 
years of age, He also indicated that the Construction Puzzle 
A was useful for qualitative analysis of the methods of pro¬ 
cedure in a task and the ability to profit by one's errors. The 
Ship Test, although used as a tost for general intelligence, 
evidently does not adequately measure this as the correlation 
with Stanford is low and the distribution very irregular. It 
can be seen from tabic 4 that many cases as low as six: years of 
age made the maximum score on the Ship Test, while those with 
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mental ages of twelve or above made low scores on the test. 
In other words, the test is poorly standardized at the lower and 
upper ends. 

The results on these five tests indicate that a ge levels by these 
tests are indicators not of general intelligence level, but of some 
functions which require further analysis. A recent study of 
Construc tion Puzzles A and B, carried on at the Judge Baker 
foundation verified our results, The experimenters concluded 
that "In opposition to some earlier investigators we are forced 


TABLE 4 

Distribution on sftip test 



to conclude that neither Construction A nor Construction B, is 
an age level test” (17), 

Heal) 1 Picture II has always been-considered a test of special 
ability and we are inclined to agree with the belief. It shows 
a low correlation with Stanford and a fairly regular distribution. 
Haply indicated that this test was a test of apperception, con¬ 
sidering apperception as essential to "any fair attempt to 
measure intelligence.” Bronner, in further study of the test, 
characterized apperception as a special ability, but gave us no 
clear cut analysis of application of that ability. 

-Perry finds it to be a test of social adjustment. She found 
that many feeble-minded subjects who did well on this test were 
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more able to succeed socially than those who failed on it (18). 
It is suggested that this type of investigation be carried on with 
a larger number of cases to give more positive results. 

The remaining two tests of the series, namely, Cancellation of 
A and Knox Cube Imitation, although giving low correlations 
with Stanford-Binet, have regular distributions. These results 
indicate that these tests of a special ability which needs further 
study. The results of the Cancellation test confirm those of 
Pyle, who found that the test has no close relation to general 
intelligence. Whether it is a test of attention still remains to 
be shown, 

In the case of Knox Cube test, our results show that this test 
should not be used for the purpose of measuring what we call 
general intelligence. It is probably a test of a specialized abil¬ 
ity, of visual rote memory, somewhat like that specialized 
ability found in repeating digits forward. The measuring and 
application of this remains to be found. 

The writer wishes to express her appreciation of the help given 
by Irene Case Sherman in the collection and presentation of the 
data and by Jean Modell Edgerton in the collection of the data. 

SUMMARY 

1. Eleven commonly used performance tests were studied, 
namely, Pintner-Toops Directions, Seguin Form Board, Por- 
teus Maze, Trabue Completion, Healy Picture Completion 
I, Healy Construction Puzzle A, Healy Mare and Foal, Glueck- 
Knox Ship, Healy Picture Completion II, Cancellation of A, 
Knox Cube Imitation. 

2. The study was made by means of correlating the perform¬ 
ance test mental ages with Stanford mental ages, and studying 
the distribution of mental ages. 

3. The group studied was a selected group from the Institute 
for Juvenile Research, Chicago, Illinois, and had an intelligence 
level slightly below the normal group. Correlations were 
checked by repeated correlations on fifty new cases, 

4. The correlations ranged from 0.41 ± 0.047 to 0.79 =t 
0.001; see table 2 for complete list of correlations. 



226 


MY TITLE RA.YMAKEH WORTHINGTON 


5. The Pintnev-Toops Directions Test, the Seguin Form 
Board, the Porteus Maze, and the Trahuo Completion Test 
gave high correlations with the Stanford-lMnct and had normal 
distribution curves and, therefore, may be considered as partial 
substitutes for the Stanford-Binot mental age. 

6. The Healy Picture Completion I, the Healy Construction 
Puzzle A, the Healy Mare and Foal, and the Glueck Ship 
correlated from 0.46 to O.GQ but showed auch variations in 
distribution that they cannot, as standardized, be considered 
adequate mental age level tests. 

7. The Heal}' Picture Completion II, the Cancellation of A, 
and the Knox Cube Imitation had correlations below 0,60 with 
regularity in the mental age distributions. We would suggest 
that these three are tests of special ability and are not mental 
age level tests comparable to the StnnforcbBineL Further 
analysis of these tests should be made to determine what abili¬ 
ties they do test and how they may be applied in clinical 
psychology. 
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A GROUP POINT SCALE FOR THE MEASUREMENT OF 
INTELLIGENCE 


A Further Study in Method 1 
GRACE ARTHUR 

Psychologist, Child Guidance Clinic, St. Paul, Minnesota 

The present scale is an extension of the work reported in 
the Journal, of Applied Psychology, June, 1019, by Arthur 
.and Woodrow under the title, An Absolute Intelligence Scale: 
A Study in Method (1), The significant feature of this scale 
is that stressed in the earlier report, namely, the use of a form¬ 
ula for discriminative value. This formula reads 

pY c Avi - At, 

ffl + ffl 
2 

In it; DV stands for discriminative value, Av 2 , for the average 
of the higher age group under consideration, Avi, for the 
average of the lower age group, and <r 2 and m represent the 
standard deviations of the distributions of the higher and 
lower groups respectively. 

The use of this formula in the present scale is based upon two 
main assumptions, the first of which is that the value of any 
test consists in its ability to mark ofi any given group of a 
hierarchy from adjacent groups. In educational testing, the 
test in question must mark ofi a given grade from the grade 
above it and from the grade below it, la trade testing, the 
test must mark off the apprentice gToup from the novice on 
the one hand, and from the journeyman on the other, and so on. 
In intelligence testing, the discriminative value of any test 

1 The original thesia, of which the present report ia an abbrevia¬ 
tion, is on file in manuscript in the library of the University of 
Minneaota. 


228 



SCALE FOR MEASUREMENT OF INTELLIGENCE 


229 


-consists in its capacity to mark off any given group from the 
,group of less ability on the one hand, and from the group of 
more ability on the other. 

The determination of what shall be regarded as groups of 
less ability and groups of more ability involves the choice of a 
criterion of intelligence. This leads to the second assumption 
that the only objective criterion of intelligence available at the 
present time is the chronological age scale. Intelligence is 
here regarded as a function of a growth process, presumably 
that of the central nervous system. This growth process is, in 
turn, a function of chronological age. Increase in the ability 
to perform any task that involves the central nervous system 
is, then, regarded as being indirectly a function of chronological 
age, during the growth period. 

The use of the discriminative value formula in the construction 
of the present scale, is therefore based upon the double assump¬ 
tion that any type of measurement of behavior involving the 
-central nervous system, which serves to marie off one chrono¬ 
logical age group from its adjacent age groups is a measurement 
-of intelligence; and the more clear the demarcation, and the 
larger the number of age groups that are differentiated by it, 
the greater is its value as an intelligence test. 

The first use to which the formula was put was to determine 
the discriminative values of the various tests used for all 
.available age levels. The preliminary work furnished data for 
the calculation of these values. Table 1 is copied from the 
•earlier report as it shows the difference in discriminative value 
between the opposites test and the cancellation test. Although 
the increase in crude score units from age to age is greater, for 
.all but two age groups, for the cancellation test, its discrimina¬ 
tive value is less than that of the opposites test at every age 
level. Because of its low discriminative value, the cancellation 
test was omitted from the revised scale. The digits test, 
.although exhibiting slight increase in crude score from age to 
.age, showed discriminative value at every age level considered, 
.and on this basis was retained in the revised scale, although 
the plan had been to omit it. 
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It is interesting to note in table 2 that for populations of 
unequal ability, the discriminative values of a given test at a 
given level agree much more closely than do the crude score 
norms. 

The second purpose which the discriminative value formula 
serves is the reduction of the crude score norms of the various 
tests to comparable units. The discriminative value of any 
test at any age level constitutes n point value expressed in 
terms of a unit of variability. These point values, expressed 
in the same lands of units, standard deviation, for all the tests 
and for all available age levels, are combined by summation 
for the various age levels of the separate tests into separate 
scales, as shown in table 1 under “point norms/' These point 
norms of the separate scales are in turn combined to form a 
single scale of all the tests used. 

The third use to which the formula for discriminative value 
lends itself is to furnish a simple system of weighting that is 
independent of subjective evaluation of the tests to be weighted. 

Referring again to table 1, we see that the discriminative 
values are larger for the opposites test than for the cancellation 
test at every age level. When these values are regarded as 
points, we see that a nine year score on the opposites test is 
credited with more points than a nine year score on the can¬ 
cellation test. This moans that if both tests had been included 
in the revised scale, success on the opposites test would have 
had a much greater part in determining the final rating of a 
subject than would success or failure on the cancellation test. 
This matter of weighting does not appear to affect average 
ratings in any great degree, but it doss affect the validity of 
individual scores. 

Results obtained with a scale constructed on the basis of 
the discriminative value formula are considered comparable 
with results obtained with the Binet scales, as the fundamental 
assumptions arc the same for both types of scale: First, that the 
discriminative value of a test consists in its ability to mark off 
a given group from adjacent groups, and second, that the 
groups to be used for determining the discriminative value of 
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an intelligence test are furnished by the chronological age scale. 
The present method measures the discriminative capacity of 
a test in units of standard deviation, It was explained at some 
length in the earlier article that this value could be arrived at 
equally well by counting the number of eases of a group that 
fall between the average of a given group and tho average of the 
next higher* or lower, group. The number of cases is changed 
into percentage of total number of cases, and this percentage is 
translated, by table, into sigma units. In the Binet method of 
scale construction, this same value may be arrived at by calcu¬ 
lating the increase in per cent passing a given standard of 
achievement, between one group and the next. 

This can be illustrated from the data of Terman, Lyman and 
Ordahl (2). Comparison of weights is passed by GO per cent 
of the four-year-old subjects, and by 70 per cent of the five- 
year-old subjects. That is, 20 per cent more of the five-year- 
olds than of the four-year-olds are able to pass it. This means- 
that if the capacity tested by this test is normally distributed, 
20 per cent of the five-year-old group will have more of this 
ability than the average four-year-old, hut less of it than the 
average five-year-old. This percentage constitutes the dis¬ 
criminative capacity of the test for these two groups, measured 
from the standpoint of the five-year-old group. IF it had been 
larger, the discriminative capacity of the test would have been 
greater; if it had been smaller, tho discriminative capacity 
would have been less. 

It was explained at some length in the earlier report that the 
same portion of the area of the distribution surface that is 
represented by this 20 per cent, i.e., the portion of the area of 
the distribution surface for the five-year-old group that is 
included between the averages (50 percentiles) of the two 
‘groups, can also be determined by dividing the difference 
between the averages of the two groups by the standard devia¬ 
tion of the higher group and translating tho result, by table, 
into percentage. 

In the test used here for purposes of comparison the dis¬ 
criminative value of 20 per cent would determine automatically, 
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in the present scale, a weight of 0.53 points at this level. By 
the Binet method, this 20 per cent would be compared with the 
percentages obtained from other bests with the result that this 
test would either be discarded from the scale, i.e,, given zero 
weight, or else retained and given equal weight with every other 
test at the same level Where tests are of practically equal 
value the Binct method is satisfactory, but whenever it becomes 
necessary to use tests of very unequal value the present method 
would appear to be more sound in theory, more accurate mathe¬ 
matically and to lead to more satisfactory results in practice. 

The chief differences between the present scale and the scales 
of the Binct type are that (a) the present scale is an amalgama¬ 
tion of separate test scales and not of tasks or portions of 
scales, (b) its results are expressed first in equal units, standard 
deviation, making possible a measurement of the increase of 
intelligence from age group to age group instead of being 
expressed in the variable units of mental age, (c) the dis¬ 
criminative capacity between two age groups of a test is affected 
by the standard deviation of both groups instead of by that of 
only the higher, and (d) the discriminative value of a test in the 
present scale is not only objectively determined, but objectively 
evaluated in its relation to the other tests of the scale. Of 
these differences, none are so fundamental as to interfere in 
any way with a similar use of results in determining intelligence 
quotients, or with a comparison of those quotients when 
obtained. 


THE SCALE 

The revised group point scale was constructed by applying 
the discriminative value formula to the crude score daba 
obtained with the following tests: 

Trabue Language Completion 

Substitution 

Comprehension 

Opposites 

Word Building 

Digits 
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Each of these teats was given in two parallel forms. Scales 
B, C and L of the Trabue Language Completion tests were 
used; B, with Series I, and C and L with Series II. Two sets 
of the Woodworth and Wells Substitution blanks were ordered. 
Form I had the standard key at the top of the page. Form 2 
had the digits of the key in reverse order. The symbols in the 


TABLE 3 

Opposite Test: Parallel lists of graded difficulty, based upon children’s 
frequency tables 


STIMULUS 
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V ALU 21 

STIMULUS 

run ceut 
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2.72 
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2.90 
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53.00 

2.92 
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o 
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0.83 
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key of Form 2 were arranged in the following order: square, 
triangle, cross, star, circle. 

The comprehension test had been constructed from three 
tests of the Kuhlmann-Binet Scale: drawing lines on squares 
according to directions, drawing squares on circles, and drawing 
triangles on squares. This test had demonstrated Us value in 
the preliminary work. Form 2 was constructed by sub- 
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sfcituting "up” for “down/ 1 and “right” for “left/' and vice' 
versa, in the directions of Form 1- 

Work 'with the opposites tests of the earlier scale had shown 
the need of standardization for children of the separate words 
of the lists used. Responses were obtained from 600 school 
children of grades II to VIII, inclusive, for 90 stimulus words. 
Two graded lists of approximately equal diflicuUy were pre¬ 
pared on the basis of these results and were incorporated in the 
revised scale. These lists are presented in tabic 3 with the 
per cent of successful response to each stimulus word, and the 
point value of each in units of standard deviation (3). 

The two forms of the word building test, n, e, o, b, m, t and 
c, a, i, r, 1, p were given and scored according to the directions 
given by "Whipple. This test and the digits test were the 
only two tests of the preliminary scries to be used without 
change in the revised scale. 

Forms I and 2 of these six tests were assembled into Series 
I and II. The parallel forms were used, not for the purpose 
of supplying alternative tests, as might be supposed, but to 
increase the reliability of individual scores. The two scries 
were presented approximately one month apart. Results 
from the two forms were averaged for each test. 

Crude scores were obtained with these tests for 2517 pupils 
of grades I to XII inclusive. The discriminative value of each 
teat at each age level was calculated. These values were com¬ 
bined by summation for each test, as shown in table 4. The 
cumulative value constituted the point norm corresponding to^ 
the crude score norm for each test at each age level. Between 
the year norms point values were calculated for all possible- 
scores falling between the crude score norms. It was assumed 
that the standard deviation of the 18.5-year group would 
remain constant for all higher age groups, and point values were 
calculated upon this basis for scores falling above the 18,5- 
year norm. It was also assumed that the standard deviation 
of the 6.5-year age group would remain constant for all lower 
ago groups, and upon this basis point values were calculated 
for all scores falling below the 6.5-ycar norm. There is, of 
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course, nn element of error in both these assumptions, but it is, 
presumably, not serious inasmuch as the scale was given to 
children of 0.5 to 18.5 years, inclusive, and only a scattering 
handful of cases fell outside these limits. By means of the 
separate scales so constructed, individual crude scores for the 
separate tests were converted into point scores for those testa. 

A combined scale was constructed by adding the point norms 
for the separate tests at each age level. Values were inter¬ 
polated between the year norms of the combined point scale to 
correspond with months of mental age. 

The procedure, then, in finding the rating of a given subject 
was (fl) to find the crude score on each form of each separate 
test, (h) to average the scores of the two forms of each test, (c) 
to translate the average crude score into point score for each 
test, (d) to add the point scores of the separate tests, ( e) to 
translate point scores, by table, into years and months of 
mental age, and hence to IQ. 

Data obtained from foreign pupils with less than one year of 
experience in an English speaking school were disregarded. 
The pupils whose scores were considered valid constitute a 
group that is not unselccted in one sense, as a very large per¬ 
centage of them wore of foreign birth or parentage. But they 
were as nearly unselected a group as one could reasonably hope 
to obtain for the ages G to 15 inclusive, in the senso that all the 
individuals of these ages in the given school district at the 
time the tests were administered were present and were repre¬ 
sented by test scores. The only cases of school age not repre¬ 
sented by teat scores would be those under detention in state 
institutions and those under quarantine for some infectious 
disease. Of the former, there were three cases in the state 
school for the feebleminded, and one in the state school for the 
deaf; and of the latter, there were several families under quaran¬ 
tine for scarlet fever. 

These children were not "test wise/' For most of them, the 
intelligence test situation was wholly new. 
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RESULTS 

In the preliminary study were published intelligencequotients 
for 51 cases tested individually by the Kuhluuum 1917 Revision 
of the Binet-Simon scale. The uneorrected coefficient of 
correlation betv/een the two sets of quotients was found to he 
0.78 (Brav&is-Pearson). This we considered surprisingly high 
at the time, in view of the greater accuracy of individual tests 
as compared with group tests, and considering the fact that 
some tests which were included in the group scale at that time 
had been shown to possess very low discriminative value. To 
quote directly from the earlier report; "We incline to attribute 
a considerable portion of the apparent success of the present 
tests to the method we have used, and to believe that in¬ 
adequacy of the testa and norms is compensated by the ad¬ 
vantage inherent in the methodological principles we have 
followed.” 

In the present study 275 cases were available for a similar 
comparison. Among these were the pupils of the five Grade 
II classes of a large grade school, besides cases referred for 
testing prior to grade placement, and "problem” cases. In 
figure I is given the scatter-graph showing the correlation 
between these 275 individual intelligence quotients obtained by 
the Kulilmann-Binet Scale (1922) and the group intelligence 
quotients of the present group scale for the same subjects. For 
these, the uneorrected coefficient of correlation is 0,917 (Bravais- 
Pearson), or, discarding third place decimals, 0.92 zb O.GOG. 
The correlation ratio also was determined. This, too, was 
found to be 0.92, The regression, therefore, is linear, accord¬ 
ing to Blakeman’s criterion (4). 

As the two sets of quotients appeared to run so closely parallel 
to each other, it seemed worth while to calculate their probable 
error, also, 1 For this the Nygaard formula was used (5), This 
formula is based upon the average difference between the two 
sets of values, It yields a value that is independent of the form 
of the distribution curve, and that is not affected by the range 
of cases. The probable error was found to be 2.00. This means 
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that intelligence quotients obtained by this scale at agivendafce 
agree more closely with Kuhlmnim-Binot intelligence quotients 
obtained over a period 0 / three years, than those for the Stan- 
ford-Binct agree with re-testa made with that same scale. 
Quoting directly from Termini: “Itctcste have been given to 
315 children in the vicinity of Stanford University, To 46 
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Pig, 1. ScATiisnaiupii Showing ConmDiiATioN between Kthilman- 
Binet IQ'a and Group Point ^cale IQ's 

of these children three or more tests have been given. In case 
of a child tested several times, each test has been compared 
with each of the others. .... This gives in all 435 com¬ 
parisons .... The probable error of a prediction based 
on a first test is 4,5 points in terms of IQ." (6). Terman 
does not Btate what formula was used in calculating this value. 
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22-0 to 22-11+ 
21-0 to 21-11+ 
20-0 to 20-11+ 
19-0 to 19-11+ 
18-0 tc. 1S-11+ 
17-0 to 17-11+ 
16-0 to 16-11+ 
15-0 to 15-11+ 
14-0 to 14-11+ 
13-0 to 12-11+ 
12-0 to 12-11+ 
11-0 to 11-11+ 
10-0 to 10-11+ 
9-0 to 9-11+ 
8-0 to S-11+ 
7-0 to 7-11+ 
6-0 to 6-11 + 
5-0 to 5-11+ 

Cases. 
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Dr. Kuhlmann insists that the comparison of the probable 
error of measurement between the present scale and the Kuhl- 
inann-Binefc with that of the Stanford-Binet is unfair unless the 
fact is stressed that the present group scale consists of two 
parallel series of tests. 

In the preliminary study, mental ages were recalculated from 
the group scale data for the 52 subjects for whom Kuhlmann- 
Binet scores had been obtained, using the year method. IQ’s 
were calculated and compared with those obtained by the 
point method. The difference between the two series of IQ’s 
ranged from 0 to 9, with tin average difference of 3.4 points. 
Upon the basis of the average amount of error, the extra labor 
involved in the use of the point scale is evidently not worth 
while. From the standpoint of individual diagnosis, however, 
nine points of IQ constitute a significant error, and one to be 
avoided if possible. Point scale IQ’s tended to ran higher 
than those obtained by the year method, and to agree more 
closely with the results of the Kuhlmann-Binet scale. 

In table 5 is given the distribution of cases of each chrono¬ 
logical age group by mental age. It is largely self-explanatory. 
The bunching of cases at the levels <6.5 and > 18.5 is of couzse 
due to the lack of differentiation in terms of mental age of cases 
falling within those groups. The cases of >18.5 are differen¬ 
tiated in terms of points, but a large percentage of those in the 
<6.6 group are not. 

It will be noted that below the twelve year level there is a 
definite downward skew to the distribution. This is due to a 
tendency, inherent in a system of weighting based upon suc¬ 
cessive averages and standard deviations, for the subjects in 
the lower age groups to be penalized for falling below their 
appropriate age norms in some tests to a greater degree than 
they are rewarded for surpassing those norma in other tests. 
This can be illustrated by the hypothetical case of a 10.5-year- 
old boy whose scores range from the 6.5-year norm in Digits, 
to the 12.5-year norm in Opposites. If his Substitution score 
falls at the 9.5-year norm, his Comprehension and Word Build¬ 
ing scores fall at the 10.5-year norms for those tests, and his 
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Language Completion score falls at the eleven-year norm, wa 
find that he has been penalized 0*60 point for falling below the 
10,6-year norm in Digits, and 0.60 point for falling below in 
Substitution, while ho is rewarded 0.35 for exceeding the 10.5- 
year norm in Language Completion and 0.85 for exceeding 
it by two years in. Opposites, Comparing total rewards with 
total penalties, we find that ho has been penalized 0.00 point 
more than lie has been rewarded, and that in consequence his 
total point score falls 0.09 point short of the 10.5-point norm, 
giving him a mental age of one month less, or ten years and 
live months. As stated above, this is the inevitable result of 
the tendency toward decrease in the difference between the 
successive averages as we ascend the chronological age scale, and 
of the tendency toward increase in the successive standard 
deviations. Both of these tendencies operate to decrease 
the size of the quotient yielded by the formula for discrimina¬ 
tive value, at successive age levels, and consequently to decrease 
the added increment of points at those levels. This results in a 
definite, though slight, downward skew in the distributions of 
all age groups unless offset by counter-tendencies resulting 
from the selection of groups above the age of compulsory school 
attendance. 

This slight downward skew was detected also in the dis¬ 
tributions of the preliminary study. It is what should be 
expected when we use units of equal significance in measuring 
the ability of groups in which intelligence, in terms of years of 
mental age, is distributed according to the normal probability 
curve. For if the distribution of intelligence is normal when 
measured by the unequal units of the mental age scale, it 
must, of necessity, be skewed when measured by the equal 
units of the present point scale. 

At the higher end of the scale there is an upward skew due, 
probably, to the selection operating above the age of com¬ 
pulsory school attendance. This selection results in a tendency 
for the differences between successive averages to increase, 
and for the successive standard deviations to decrease, with a 
consequent increase in the size of the quotient yielded by the 
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formula for discriminative value. Success at the higher levels, 
therefore, tends to be over-rewarded and failure tends to be 
under-penalized. 

The downward skew of the lower age groups, and the upward 
skew of those higher groups can be corrected by the use of 
average point scores as norms. This method yields a slightly 
more accurate rating. The scale as used in the present study 
is more flexible than a scale constructed of average point scores 
however, in that tests can be added or omitted at will without 
re-standardizing the scale aa a whole. 

SUMMARY 

The significant feature of the present scale is the use of a 
formula for discriminative value. This formula reads 

DV = Avj - Av i 

tra + <ri 
2 

In it, DV stands for discriminative value, Ay 2 , for the average 
of the higher age group under consideration, Avj, for the 
average of the lower ago group, and ai and <tl represent the 
standard deviations of the distributions of the higher and lower 
groups respectively. 

The first use of the formula was to determine the discrimina¬ 
tive values of the various tests used, for all available age levels. 

The second purpose which the formula serves is the reduction 
of the crude score norms of the various tests to comparable 
units. 

The third use of the discriminative value formula isto furnish 
a simple system of weighting that is independent of subjective 
evaluation of the teats to be weighted. 

Results obtained with a scale constructed on the basis of 
this formula are considered comparable with results obtained 
by the use of the Binet scales, as the fundamental assumptions 
are the same for both types of scales: first, that the discrimina¬ 
tive value of a test consists in its ability to mark off a given 
group from adjacent groups, and second, that the groups to 
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be used for determining the discriminative value of an intelli¬ 
gence test is furnished by the chronological age scale. 

The revised group point scale was constructed by applying 
the discriminative value formula to the crude score data ob¬ 
tained with the following tests: Trabue Language Completion, 
Substitution, Comprehension, Opposites, Word Building and 
Digits. Each of these tests was given in two parallel forms. 
Crude scores were obtained with these tests for 2517 pupils of 
grades I to XII, inclusive. These were translated by table 
into point scores, and thence into mental age and IQ 
Of these pupils, 275 had been tested individually on the 
Kuhlmann-Binet scale. Comparison of the group IQ with 
the individual IQ yields an uncorrected coefficient of correla¬ 
tion of 0.92, ±0.006 (Bravais-Pearson). The correlation 
ratio also was calculated, and the regression was found to be 
linear, according to Blakeman's criterion. The probable error 
of measurement for the two sets of quotients, according to 
Nygaard’s formula, was found to be 2.60. 
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SLANG AS AN INDICATION OF CHARACTER 

GLADYS C. SCHWESINGER 
Teachers College, Columbia University 

The research here reported is an exploratory attempt in the 
field of character detection and measurement. The aim was to 
find an instrument which would differentiate delinquent chil¬ 
dren from non-delinquents. Other factors of agej mental age 
and intelligence quotient, of social and economic status, and 
even to some degree of nationality and race were to be kept 
constant. It was planned to construct tests along a new and 
original line and to apply these to two opposed groups of chil¬ 
dren, groups which, at least in so far as the experimenter could 
determine, differed only in the matter of moral character. A 
comparative study of the results was to be made in which the 
separate elements would be examined for whatever significance 
each might reveal. All such elements which survived the appli¬ 
cation of Yule's formula for determining the significance of 
differences were to be retained and thrown together into a new 
composite which it was hoped would bear up under later veri¬ 
fication processes. 

If a test could be evolved which would objectively pick out 
delinquents from non-delinquents, which would aid in the de¬ 
tection of potential delinquents, which would indicate to the 
examiner in some quantitative way the degree of delinquency 
of the examinee, the attempt would be more than justified, 
The main previous effort in this direction has come from Whit¬ 
tier, California. The Whittier scale, doubtless familiar to all 
interested workers, has been derived from careful scientific an¬ 
alyses of records of crime at the Whittier State Home for Boys. 
It consists of a scries of offences listed on a chart, horizontally, 
according to the character or nature of the misdeed, from the 
least serious type to the most serious, from such light offences 
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as truancy to such grave crimes as assault and battery and mur¬ 
der. Vertically, each kind of offence is graded for degree of 
participation, for example, from tlic first offence to an habitual 
one, or from the theft of some article of but little value to one 
of great worth. 

A child's record is examined and his misdemeanors plotted on 
this charted list. His demerits are then totaled t and he is 
given a score. The scheme works adequately when an inti¬ 
mate history of the case over a wide period of time is available, 
But often a child may be brought to court about whom rela¬ 
tively little is known except for the offence which precipitated 
him there. He may be a comparatively "good" boy, who hav¬ 
ing fallen but once from grace, fell hard. If his offence, and it 
may have been his first, is for some serious charge such as 
grand larceny, hia score will be high. Rated side by side with 
some youngster who was constantly in trouble for petty thiev¬ 
ing, truancy, and the like, the newcomer, by virtue of his Whit¬ 
tier index stands a chance of being characterized as the more 
delinquent. The scale aims, but often fails, to give an inclusive 
quantitative picture. 

One of the problems of state institutions is how and when to 
determine parole. Many entrants are more or less parolable 
from the very beginning. Commitment within the walls of 
the institution is salutary lesson enough; continued residence is 
not necessary and for various reasons undesirable both for the 
boy and for the State. A test, therefore, which would sound 
the boy’s behavior level, which would tap his conduct tenden¬ 
cies, both past and prospective, would assist materially in 
determining the moral status of the boy. 

Prognosis might advisedly date even further back. If poten¬ 
tial delinquents could be selected, possibly segregated, certainly 
supervised, before being given time to launch on their career 
of crime, many of the hardships of conduct maladjustment 
might be avoided. Preventive, therapeutic and educational 
forces could be brought to play on an incipient case with much 
greater effect than on the hardened reprobate of several months 
or years standing. 
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The only defence offered for the character and type of test 
material here chosen was an effort on the part of the author of 
the teats to tackle the problem from what might be the delin¬ 
quent's end of the game. Ordinary testa usually contain words, 
ideas, and situations which may well be supposed to be within 
the reach and Icon of every normal boy, If, in the devising of 
new tests, something could bo assembled which might tap the 
experience of the delinquent rather more than the conformist 
greater possibilities of differentiating results might be hoped for. 

The question of knowledge of crime and of life behind the 
scenes of conventional standards, and conduct in accordance 
with or against those standards, need not be discussed here. 
Suffice it to say that the tests evolved represent an effort to 
reach not only the boy's knowledge of what is socially unde¬ 
sirable but also his tendency to put the same into practice. 

True situations calling for moral reactions, or their opposite, 
to be effective, would have to be concrete. No doubt many 
tasks could be devised where the purpose of the test situation 
is cleverly hidden from the subject, where he would be com¬ 
pelled to make a choice of reaction and be rated accordingly, 
but due to the pressure of time and circumstance, general 
administrative difficulties involved in giving and scoring indi¬ 
vidual testa, the scope of possibilities was here confined to pencil 
and paper and to group work. If the sum total of man's reac¬ 
tions can be catalogued into the threefold, thinking, feeling 
and doing, and if, as has already been hinted, what one thinks 
and feels is not necessarily consistent with what one actually 
docs, the experimenter is compelled to confine his attention to 
the last named type of behavior. If our overt reaction were to 
be subdivided we might make the line fall between what one 
does and what one says. We tend to associate bad language 
with delinquent behavior, but is one an index of the other? 
How bad, or rather how good, can language be before its use 
becomes significant of the conduct of its spokesman? In other 
words, does the language used by the delinquent differ materi¬ 
ally from that used by the so-called good boy? Does the delin¬ 
quent have a wider knowledge of certain colloquial, slang and 
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vulgar phrases? Does he evince greater familiarity with the 
terminology of the street or of the professional "dip?” 

No effort was made to test for actual swearing, nor for practical 
reasons, was the full gamut of youth's misconduct sounded, but 
a great collection of slang phrases and street language was 
gathered and presented to the subjects in four different group¬ 
ings: (1) definitions of single words, (2) definitions of phrases, 
(3) Same-Opposites, (4) classification of slang knowledge. 
For the first two groups the multiple choice method of response 
was offered, the selection of answer to be made from one of four 
alternatives: {a) a true meaning of the word or phrase expressed 
in good English, (fr) a meaning not true, but plausible, in good 
English, (c) a slang meaning, but true, (d) a slang meaning but 
false, Interspersed with the slang words were some good liter¬ 
ary English words, some of which were a little unusual, chosen 
from collections like the Thorndike Word Knowledge Tests. 
Interspersed with the slang phrases were some good English 
phrases or proverbs chosen from collections like those in Kohs' 
list. In the Same-Opposites test, slang words were paired 
sometimes with good English words, sometimes with slang 
words. Checks of paired literary words were scattered through¬ 
out. In group 4, the candidate was required to identify his 
word with the activity or type of delinquency with which it was 
ordinarily associated. The words were nil indicative of the 
activities of the lower tenth of the social order, and were mostly 
slang, street language and in some cases professional "crook” 
terms. 

Attention is called to the fact that scattered throughout the 
four groups, provision was made for a fairly liberal supply of 
ordinary English words which could be used not only as a rough 
estimate of the subject's general word knowledge, but also as a 
check against a possible tendency to react, or to fail to react to 
the test elements because of strangeness or distaste. 1 

With the cooperation of Mr. G.M. Willson, Assistant Psychol¬ 
ogist at the New Jersey State Home for Boys in James burg, 

1 A copy of tho tests may be found at tho end of this article, 
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to whom grateful acknowledgement is here madej it was ar¬ 
ranged to give the tests to the boys in that institution. A 
previous preliminary try-out had revealed the undesirability 
of attempting to test boys under ten years mentally, whether 
delinquent or normal in social behavior. At Jamesburg, the 
files were carefully combed and only those boya were selected 
who were bright enough to understand and follow directions on 
a group test, In June a visit was made to the institution and 
test results of fifteen boys were analyzed and compared with 
the results of fifteen control boys from a small town in New 
Jersey. These results were significant enough to justify the 
further pursuit for data, In August the number was completed 
to one hundred cases, ranging in chronological age from ten 
to eighteen years with a median of 14.8. In mental age the 
range was from nine to eighteen, the median falling at 12,78. 
Intelligence quotients spread from 67 to 144, with a median of 
88.25. This group was later closely matched for distribution of 
C.A/s and M.A.'s, and for social and economic status from four 
public schools of a town in New Jersey. 

Parental nationalities represented in each group were Ameri¬ 
can, Italian, Colored, Hungarian, Irish, German, French. 
Some Russians and Poles were included only in the delinquent 
group, and some English, Danish and Swedish were in the con¬ 
trol but not in the delinquent group, Catholics, Protestants 
and Jews were proportioned rather evenly in both groups. 
Sample occupations to be found in each group includs those of 
laborer, carpenter, machinist, painter, factory-hand, truck 
driver, fire department and police service, stableman, printer, 
tailor, chauffeur, contractor, gardener and the like. 

A side study of various methods of scoring the tests was made 
with the hope that by penalizing here or there a wider differen¬ 
tiation might be obtained. But this was not realized. It 
makes little or no difference whether a point is given for using 
the slang rather than the literary word in the multiple choice 
responses, although analysis of the results showed a slightly 
greater tendency on the part of the delinquents to express 
themselves in slang than for the controls. No material differ- 
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ence wa£ apparent when penalties were assigned for giving the 
wrong answer, except that in the lower cases it became a ques¬ 
tion of handling minus scores. For this reason it was decided 
to keep to the simple scoring technique of assigning a point to 
each correct response whether or not that response was a liter¬ 
ary or a slang word. 

The results of the teats, when scored and tabulated for aver¬ 
ages and dispersions show a fair and consistent differentiating 
power. Taken separately, these tests, with tlio exception of the 
fourth j under the caption of "Classifications” do not show very 
large P.E. differences, but because this difference is always on 
the one side, the four combined produced differential results 
which were acceptably significant, yielding a total difference of 
7.1 P.E., 7.6 P.E.| or 6.1 P.E., depending on the way the re¬ 
sponses were scored. 

Reference has already boon made to the non-slang check 
words and phrases which were scattered throughout the four 
pages of test material. These were scored separately and the 
results are nothing short of astonishing in that the averages 
and distributions are almost identical for the two groups. 
On the slang material, 76 per cent of the delinquents reached or 
exceeded the median of the unselected children. On the liter¬ 
ary words, exactly 50 per cent of the delinquents reached or 
exceeded the median score of the control group. 

Considering that the slang battery revealed a substantial 
differentiating power and that the vocabulary of non-slang 
words failed to show such results, it was felt that here might be- 
something of value which was worthy of further research. 
Consequently the writer undertook a careful and exhaustive 
analysis of all the material gathered. Every word and phrase 
in the slang battery wa9 tabulated and recorded for its frequency 
of response. They by applying the formula advocated by Yule 2 
the significance of each difference was determined. Where a 
sigma value of 2,5 and in some cases 2 was revealed that ele¬ 
ment was retained. The rest were thrown out, 

Those elements which were found to have differentiating 

a "Introduction to tho Theory of Statistics, 1 ' p. 209, G. Udncy Yulo. 
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power were reassembled into a new composite together with 
many interspersed neutral elements which were to be disre¬ 
garded in the scoring, the object of their inclusion being to keep 
some of the easier and more familiar words and phrases on the 
page and thus produce a more normal emotional reaction from 
the subject than would be experienced were he to be confronted 
suddenly with only the extreme elements. The words retained 
represented in every case a greater degree of response from the 
delinquent than from the non-delinquent group, many of these 
being crime words, or at least words representing an acquaint¬ 
ance with various forms of social misconduct, 

A probation school in Brooklyn was enlisted in which to try 
out the revision. Tour classes of boys were tested by the 
National Intelligence Test and all falling below a mental age of 
ten years were discarded. The fifty cases remaining were 
matched from a public school, also in Brooklyn, the boys being 
of the same social level and in the corresponding school grades. 
The groups were equated for averages and variabilities of men¬ 
tal age and intelligence quotient. 

The results of this testing were disappointing. No appreci¬ 
able difference was found between the responses of the two 
sets of boys. The averages and dispersions of the two groups 
were about even. 

Possible explanations are always in order. Since the problem 
of establishing a criterion and validating character tests has 
been at all times a great one, and since the writer failed finally 
to get differentiation by the method of comparing averages of 
two supposedly distinct groups, the question arises whether or 
not this failure is due to the fact that there may be no real psy¬ 
chological difference between the two groups, or that there may 
be a weakness in the method of arriving at conclusions. 

The children in the probation school may or may not have 
been afflicted with the same sort of conduct disturbance which 
caused the Jamcsburg boys to be committed. If there is any 
character weakness common to both we may feel reasonably 
safe in saying that the .State Institution residents have it in 
greater degree, since they could no longer be retained in an 
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ordinary social environment. The records at Jamesburg read 
some thing like this: breaking, entering and larceny, vagrancy, 
incorrigibility, malicious mischief, persistent truancy, grand 
larceny, shooting teacher, assault, and the like. Many cases 
offer combinations of several of these and other offences. 
The Brooklyn Probation School records offences of: school 
incorrigibility, disobedience, truancy, smoking, obscene langu¬ 
age, laziness, stealing, pugnacity, suUenness, and the like. 

Whether or not these two groups of boys represent steps on a 
scale of misconduct, the fact remains that the tests did not 
pick out the school incorrigibles from the school boys who were 
not rated as incorrigible. Part of the value of the tests, it was 
hoped, would lie in their prognosis of potential delinquents 
and in this apparently they fall short. 

Of course, it may be that the probation group does not cover 
the delinquents of the future. Certainly the boys cooperated 
well and obediently in taking the tests. Discipline within the 
school room was rigid and exacting. Four teachers were pres¬ 
ent and there was no sign whatever of insubordination on the 
part of any pupil. Perhaps the reformative influence had 
already set ini 

Again, it may be possible that the control group contained as 
many “bad" boys as were to be found in the delinquent group, 
but that because of a certain cunning or shrewdness, they had 
failed to be apprehended, or in other words, that the delin¬ 
quents were not really selected and the controls unselected; that 
the two groups were comparable in every way, including the 
trait which the experimenter was trying to measure, and hence 
rendering differentiating results impossible. 

The question of method of arriving at conclusions becomes a 
vital issue. The method of comparing contrasted groups pre¬ 
supposes a knowledge of the character of the groups studied. 
The fallacy may lie here. It might be better in future to con¬ 
fine attention to those children about whom definite and de¬ 
tailed and complete historical information is available, to corre¬ 
late test scores with the evidence at hand, whether that be 
objective or subjective. In the case of established and recorded 
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delinquents, a Delinquency Rating could be worked out consist¬ 
ent with the historical record. Where official papers are not 
available, the evidence could be some approved tangible, 
concrete and factual rating scheme, rated by people who are in 
a position to make judgments. Cady has shown the impor¬ 
tance of close acquaintance and confidence on the part of the 
judge. 

It might be advisable to study the relationship of judgments 
of this latter type with ratings on the former scheme, judges 
to be ignorant of the facts set down in official records. It might 
cast some light on whether or not school incorrigibility, which is 
probably the basis for a teacher’s judgment is a difl’erent'thing 
from the child's anti-social behavior which brings him up for 
commitment through the courts. Enlightenment here might 
cast some light on why different results were obtained in a 
State Institution group from those obtained in a public school 
probation group. 

For whatever they may lie worth to others the slang tests of 
the first survey arc appended. While by no means exhaustive 
of slang in current usage, they represent an effort to cover those 
words and phrases which might fall within the experience of an 
ordinary boy or girl who has been exposed to an environment 
which makes use of slang as an avenue of expression. If some 
future investigator is interested in the question of verbal tests 
as a measure of intelligence, involving the issue of unfair ad¬ 
vantage which they give to the child of superior environment, 
he might do well to take these “language” tests which represent 
a lower social order and make a comparative study of dif¬ 
ferent social levels, casting aside the factor of conduct and con¬ 
fining his attention solely to the question of knowledge. 
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APrKNDIX 

DEFINITIONS 

Look at this sample: 

1. Snitching means . , . , sowing mpinoling, fltoaliug, telling 
Snitching means "squecling," no n lino in drawn under “aquccling 

Now look at A'ample 2: 

2. Ciiacked means .... broken, looney, cranky, crooked 
Which of the lant four wordfl beat explains the meaning of Ojlackkd? 

Either "broken" or "looney" will do, bo draw a line under either otic, 
but only under one. 


Notv oh the rest of the page are a great number of exermen. Remem¬ 
ber, underline only one word on each line?, limb word which will give the 
beat meaning. Begin at the top nml work nil thn way down the list until 

the time ia called, _ 

Simp means dumbcll, simpleton, sink, scab 

Ivory Dome means cupola, boBehead, elephant's tusk, foolish 
Iron Men means Crusaders, dollars, bonus, rubes 
Sheeney means Silky, Kike, Jips, Jmv 

To Be Stewed means drunk, cooked, tanked, batty 


Cotton 
T ins Joint 
Squeezing 
V muobe 
Hootch 


means cloth, hut, /lour, herd 
means this house, knee, plunk, den 
means telling, yelling, whooping, tattling 
means beat it, car, go away, skidatldle 
means booze, beer, hatch, hoodlum 


DAair 

Devout 

Dip 

Elijow 

Tigiit-wad 


means rush, smear, lack, fasten 

means lawless, pious, devotion, formal 

means cannon, vag, dive, thief 

means collar, detective, cinch, bone 

means booze-artist, narrow, stingy, cloHc-fistcd 


Fodder means fob-worker, pick-pocket, watch-fob, mik 

Nuts means foolish, dippy, fruit, mut 

Ability means diligence, speed, power, dignity 

Light-binoered means fairy-like, thievish, three-lingered, pussyfooted 
Gahoo means load, hem, draught, vehicle 


Duck 

Wailm Baby 
Dukes 


means fowl, hide, bent it, pippin 
affectionate, woollen clothes, Ilot Tamales, bool) 
means hands, mils, aristocrat a, bucks 
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Shyster moans 1mm mouthpiece, crook, bad lawyer, shy 

Clergyman moans grand,sire, employee, beadle, minister 

p ukases 

Bolow are a grout many exprcaaions. Four anawers are given after 
each expression. You arc to look at the anawera carefully; then make a 
oroafl in the spaco before the best answer to each expression, the one, 
which to you, beat explain** its meaning, an in the sample. 

ample: What do wo mean by "Shako a leg"? 

—1. Exercise yourself 
—2. Won't you shimmy for me? 

—3. Act quickly 
—4. Get a move on 

Begin with No. 1 and keep on doing all the others until time ia called. 
List Gkoucjk Do It means 
— Pans the buck 
— Avoid accepting roaponsibility 
— Let George try if he wants to 
— To got away with it 
He Has a Screw Loose me ana 
— Ho needs to be mended 
— He isn't cpiite anno 
— He is o hunk 0 ' cheese 
. — lie is dippy 

Come Tim o' with tiih Goods nienna 
— Deliver them to our house 
— Cough up 
— Give me your money 
— Snow again 

Dia a Little Deeper means 
— Contribute 
— Fish up 

— Make a bigger hole 
— Call him down 

They Handed Me a Lemon means 
— They gave mo a yellow fruit 
— They slipped one over on me 
— They satisfied my thirst 
— They handed me the straight dopo 
Come Out of Youn Thanoe moans 
— Step on the gas 
— Wake up 

— Perhaps you're only dreaming 
— Go up in the air 
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Don't Cry Over Spilt Milk means 
— A watched pot never boils 
— The dish ran away with the spoon 
— Don*t cry over little things 
— Don't worry about things you can’t help 
Fonaivi It means * 

— Shut up 

— Don’t mention it nny more 
— Try not to remember it 
— Fall for it 

She'9 Pulling Youn Deg menng 
— She’s making you taller 
— She'a gat your number 
— She's trying to get something 
— She’s working you for something 
Tell It To Sweeney" means 

— Pass on the news to Sweeney 
— 1 don’t believe you 
— Don't kid the goldfish 
— Get wise 

Go Tatce thei Am means 
— You look a little faint 
— Slow down 
— It’s time to leave 
— Get oft me Hp 

They'iie Stuffing Her menne 
— They're hitting the ceiling 
—■ They're feeding her n lot 
— Th&y’ro kidding her 
— They’re deceiving her 
Biuoa of a. FeatiiEii Flock ToaBTBBU means 
— Hunger is a dangerous companion 
— Pretty maids nil in a row 
— Good company makes short miles 
— You are known by the company you keep 
Thin in thb Upper Chust means 
— Haven't much brain power 
— The pie isn't baked enough 
— Hcs’s cracked 
— To bark up the wrong tree 
To Get All the Dope means 
— Collect the information 
— To be a cocaine (drug) victim 
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— Round up the Roods 
— To land in the jug 
He Led Mr a Mkuiiy Chase means 
— We had lota or fun together 
— He strung me along 
— He is on the level 

— lie kept me gucHsing 

Wiieue Do You IIang Out? means 
— Where is your 01011100’ line? 

— Where do you live? 

— Where do you bunk? 

— Are you talking through your lint? 

IIow Do You Get That Way? means 
— What mnilo you reach that conclusion? 

— What have you done to yourself? 

— What's eating you? 

— Your face, only a mother could lovo 
Give 'Em the Razz means 

— Make yourself solid with them 
— Rub it in 
— Turn on the victrola 
— Teaflo them 

Take the Maggots Off a Bund Man'h Eye means 
— To be close-fisted 
— To bo kind to an unfortunate inan 
— To be stingy 
— To freeze out 

He Is Going To Take a Ride in cans 

— lie is going to jail 

— He in going out in his car 
— They will put him in the coolor 
— He hftfl to ride tho gout 
Rome Was Not Built in a Day means 
— I've been to London to hoc tho queen 
— In time, one man's loss ia another's profit 
— Belter a day too soon than a minute too late 
— It takes time to produce anything of value 
Now You Spring Something means 
— Its up to you to wobble now 
— Don't monkey with the buzz-saw 
— Its your turn to tell u story 
— Frcaa the button 
IIe’s Nuts means 

— lie’s loco 
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— lie is very foolish 
— Ho likes to go nutting 
— He'll pass in his checks 
RpEEti 'Em Off means 

—- To say them one nt n time 
— To take the skins off 
— Let her shoot now 
— Cut out the rough stuff 
I Got tiie Can Tied to Me means 
— They gave me the grand bounce 
— They q's a tin fastened to my belt 
— I didn't do her nothing 
— 1 have been dismissed 
Bag Youn Head means 
— ICoap quiet 
— Shut up. 

— Tut your cap on 
— Lay down and die 
Pipe Down means 
— Keep Btill 
— Lay yoUT pipe down 
— Put on the brakes 
— Can the comedy 
He's ISfiGam' means 
— He'a a. negro 
— He is cheating 
— Tlmfs slight of hand stuff 
— Ho’a pulling the wires 
Makej Hay Wiiii-e the Sun Shines means 
—- Make friends, they increase your jay 
— He who sings drives away sorrow 
— Make the moat of your opportunities 
—■ The sheeps in the meadow, the cows in the corn 
Cut It Out moans 

— Don't do it any more 
— Sneeze out of it 
— Chuck it 
— Use a knife 

By the Skin of His Teeth means 
— Just by a narrow margin 
— His teeth are decaying 
— It's n oIobb shave 
— Hitting the high spots 
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Beat It, Bum means 
— Shako the rug 
— Go away 
— Make tracks 
— Givo him a knock-down 
Nonoi>Y Home means 

— The family lias gono out 
— IIo is feeble-minded 
— They froze him out 

— lie in loose on top 

To Give Him the Sack means 
— To fire him 
— To give him a bag 
— To make him give up his job 
— To hand him one 
It's the Cat's Meow means 

— lie is most important 

— lie is mewing like a cat 

— lie’s the cat’s Aunt Maggie 
— Tlfl’Jl put a crimp in the cat 

He Dished Mb means 

— lie took my place 
— He put me in a pan 
— He jipped me 

— lie side-stepped mo 
Snow Youn Spots means 

— You’ve got the chicken-pox 
— How’s your jack? 

— Let’s have your money 
— Start something 

There’s A Yuixow Stiieak Ur Youu Back means 
— Your coat is m need of brushing 
— You are not on the map 
— You arc a coward 
— You haven’t the nerve 

A Bird in the Hand is Worth Two in the Bush means 
— Better be content with little than gamble for more 
— An hour tomorrow is worth two today 
— One croiv does not make a winter 

— lie will hide his head under his wing, poor thing 
Hb’m, Tut Out Youit Window Lights means 

— lie will break your auto lights 
^ lie intends tu blind you 
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— IIg will biff you one in tho eye 
— He will give you the go-by 
To DorE It Out means 
— To think: it over 
— To ladle 

— To got the hang of it 
■— To knock you dead 

I-Iat.f a Loivf 19 Better than None means 
— Be satisfied with what you can gat 
— Bread is the staff of life 
— Bettor poor with honor than rich with shame 
— When she got there the cupboard wag bare 
See That Jane mean a 
— I wish you’d hush 
— There goes Jane, look l 
— Look at the young lady 
— Turn your lamps on the dame 
Tell It Over means 

— Throwing the monkey-dust 
— Grvc it the once-ovor 
— Close the lid 
— Succeed in doing it 
Lay Off Tkat Stuff means 
— Cut it out 

— Place that material down 
— Hold your horses 
— Don't do it any more 
To Walk a Chalk Lind means 
— To go straight 
— To practise for the tight-rope 
— To lead an honest life 
— Don't fail me 
IVatcu Your Step means 
— Bo careful 

— Look whore you are walking 
— Keep your eyes peeled 
— Some baby l 


same -Opposites 

Look at these two words: yell . . . , holler Same Opposite 
T hey mean the same, ao a line lias been drawn under Sams. 

Look at the next two words: long , . . . short Same Opposite 
These two words do not mean the same; they mean just the opposite, 
ao a line is drawn under Opposite. 
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Now look at all the other words on the page, If the words of a pair 
mean tho game or nearly tho aame, draw a line under Same. If they 
mean the opposite, draw a lino under Opposite. If you can J t be sure, 
guess. 


cold.. 


Same 

Opposite 

dragged-oufc. 


Same 

Opposite 

stall.. 


Same 

Opposite 

razz. 


Same 

Opposite 

hand-out. 


S ame 

Opposite 

duck. 


Same 

Opposite 

dinky. 


Same 

Opposite 

cop.. 


Same 

Opposite 

bonctiead,.. 


Same 

Opposite 

buck. 


Same 

Opposite 

crust... 


Same 

Opposite 

Murphy. 


Same 

Opposite 

shyster. 


Same 

Opposite 

suds,.... 


Same 

Opposite 

bitter.. 


Samf 4 

Opposite 

take.>,. 


Same 

Opposite 

broad. 


Same 

Opposite 

fobber. 


Same 

Opposite 

poor prune. 


Same 

Opposite 

hot dog. 


Same 

Opposite 

crust..*- 


Same 

Opposite 

rubberneck,.. 


Same 

Opposite 

scratch. 


Same 

Opposite 

slippery. 


Same 

Opposite 

slang. 


Same 

Opposite 

flivver. 


Same 

Opposite 

tog. 


Same 

Opposite 

stag.,.. 


Same 

Opposite 

command,. 


Same 

Opposite 

flunk,. 


Same 

Opposite 

poke.. 


Same 

Opposite 

ancient. 


Same 

Opposite 

wire. 


Same 

Opposite 

low-down,.... 


Same 

Opposite 

to lift. 


Same 

Opposite 

hootch. 

.moonshine 

Same 

Opposite 

bestow.. 


Same 

Or posit e 

rattler. 


Same 

Opposite 

dub. 


Same 

Opposite 

sky pilot. 

._.crook 

Same 

Opposite 
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whopper. 

.lie 

Same 

Opposite 

pickled. 


Same 

Opposite 

amiable.......... 


Same 

Opposite 

cinch... 


Same 

Opposite 

sacking................ 

.hitting 

Same 

Opposite 

pasteboards. 


Same 

Opposite 

booster. 


Same 

Opposite 

rube. 


Same 

Opposite 

loimgQ-b^nrd.... 


Same 

Opposite 

prop-getter. 


Same 

Opposite 


CIMBSIFICAT1ON0 

Write the letter S under every word that 1 h used in Smoking. 

Write the letter G under every word that is lined in Gambling on 
Cards. 

Write the letter D under ovary word that has something to do with 
Drinking. 

Write the letter T under every word connected with some form of 
Thieving. 

Write tho letter F under every word that hna to do with Fighting. 
Write the letter A under ovci'y word that hag to do with Getting 
Arrested. 

Writo the letter W uridor every word that has to do with Women. 
Write the letter C under every word that has to do with Grata. 

1. nicked, moll, four-flnailing, jimmying, sand-bag, whopper, salt- 

creek. 

2. deal, dead-head, snitched, booze, skirt, Little Joe, moll-buzzcr, 

3. slacker, nicotine, pulled, kick, Bcn.la.wny, dive, rough-hmisc, flivver. 

4. weed, cinch, biff, snookers, petticoat, fag, bolster, rye, beak. 

5. gorilla, pickled, coco, wallop, bad fall, bull, white line, kook. 

5. Paddy’s cabbage loaf, pennyweighter, pinched, broad, Come Phoebe, 

7. HcnMcdica, boot-legger, damper-getters, fluah, tin-horn. 

8. burglar, sluggor, three-fingered, shimmy-shaker, swop, raisin. 

9. jelly-bean, wren, stewed, punch, hoister, slugged, lamaster, 

10. salve, flounces, pulled, spieler, mob, carousing, gopher-man. 

11, magistrate, mugged, Bottled, screw, to bo loaded, spook, peach, 

Come 7. 

12 v African Golf, Stalling, Black Maria, fixer, female, black-jack. 

13. porch-climber, toper, roll 'em bones, full house, nimbler, bracclofca. 

14. lammed, jay-walker, snitched, flossy, ja^z, irrigate, date, lifer. 
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lo. brimmed, Fatima, hook, all blue, lambaste, aock soused, Sleepy- 
Hollow. 

1C, skirt, track No. 13, G, & \Y., brainstorm, trusty, jag, rappers, timer, 

17. meerschaum, stagger, Baby needs shoes, camisole, trumps, injure. 

18. coffin-nail, whiskey, phizag, chicken, anchor, dice. 
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The opportunity for this study was afforded by the fact 
that in Athens County two distinctly different methods of 
teaching primary rending, the one recent and scientifically 
grounded, the other older and not based on recent research, 
were being employed, 

Any method which is today accepted as psychologically cor¬ 
rect for teaching beginners to read should emphasize content 
rather than form; should call for thought as well as the more 
purely mechanical processes and should appeal to the child’s 
imagination while it satisfies his natural craving for a story. 
That the aims of primary reading may be accomplished and 
efficient reading habits instilled, it is very important to have 
books which are attractive and which provide scientific and 
well balanced teaching methods carefully worked out in con¬ 
nection with real children’s stories of high literary quality. 
Even the illustrations of modern texts have a very definite 
bearing on their usefulness. 

The new methods, one of which was in its first year of use in 
Athens County, meet these demands very adequately. 1 Their 
readers, charts, flash cards and manual for teachers weie 

1 The new method referred to ia the Story Hour, published by the 
American Book Company. 


204 
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published within the past few years in order to provide material 
in keeping with the results of the latest investigation in the 
field oF teaching reading. 

The older methods published earlier are more purely formal 
with the emphasis largely on phonics. The content is such as 
to be relatively uninteresting to the child mind, being made 
up of many short sentences composed to afford exercise of the 
phonetic combinations presented. The illustrations are in 
black and white, and costumes used are out of date. Word 
phrases which the child should learn to see and grasp aa single 
units are broken up to meet the demands of the mechanical 
bookmaking. 

The problem, then, was to ascertain and prove by means of 
standardized tests, whether children taught in a modern way, 
with attractive books, providing interesting content, really 
made more efficient readers than those taught in the older, 
formal manner with the emphasis practically all on the me¬ 
chanical side. 

For the purposes of this study, three schools of each type 
were selected. Those using the older methods will be designated 
as Schools A, B and C; those using the newer, as X, Y, Z. 
First grades chiefly were studied, but one third grade com¬ 
parative study was included. 

It was planned to give, at the outset, intelligence tests in all 
the schools studied, in order that the ability of the children 
taking the reading tests would be known. In this way it was 
felt the reading ability developed in the several schools, as 
shown by the results of the tests, could be more intelligently 
interpreted when considered in connection with the mental 
ability of these same schools. 

The tests for mental ability—Detroit First Grade Intelli¬ 
gence and Pressey Primary Classification, were given early in 
January and reading tests, Haggerty Sigma I and Stanford 
Primary, Form A, were given the last of April, near the close 
of the school year. The tests except for the third grade, were 
all given by the same person. In every case, if the conditions 
under which they were given could not be identical, an effort 
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was made to sec that schools A, B and C had the advantage. 
The teachers in schools X, Y and Z were handling their method 
for the first time, while the teachers in schools A, B and C had 
all had at least one year’s experience in the method they were 
using. 

It was realized at the outset that there were many things of 
value which could not be measured and would therefore leave 
this report tentative and incomplete. Such significant factors 
as the teacher’s personality, the enthusiasm of the children, 
the correctness of the habits they form, their rate of silent and, 
in most cases, oral reading—none of these arc dealt with in 
this stmfy. We have attempted hero a measure only of the 
native ability of the children and of their ability to comprehend 
wlmt they read. 

It was first planned to contrast schools A and X because the 
teachers had much the same experience and training. Both 
were rated as rather above the average. Schools B and Y were 
to be contrasted because their conditions were very similar, the 
teachers had about the same experience and training, each had 
one grade and both schools were in mining communities. 
Schools C and Z were two-room schools, each teacher having 
four grades in her charge, They were unlike in that G was a 
mining district while Z was agricultural. 

Because the teacher is so significant a part of the school and 
determines so largely what may be accomplished with any 
method, data concerning the experience, amount of training 
and success of the teachers in the schools being studied are 
given in Table 1. Detailed study of the facts about the teachers 
shows that favorable and unfavorable conditions were more 
evenly balanced than studied pvearr&ngement often produces. 

Table 2 shows the true median group intelligence quotients for 
the different schools as established by the Presscy and Detroit 
tests. The Detroit test, when used as directed by its authors, 
classifies children into fast, average and slow moving groups. 
A GIQ (group intelligence quotient) for this teat was ob¬ 
tained by finding a true median from the scores of 273 children 
tested in the city of Athens and Athens County, and then 
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TABLE 1 


Experience, training and success of teachers 


BCKOOT* 

traiih 

EXPERIENCE 

, nouns 

THA.1NINQ 

IlATINO DY 
SUPERINTENDENT 

A 

12 

32,5 

Above average 

X 

22 

30 

Above average 

13 

1 

66 

Average 

Y 

1 

89 

Above average 

C 

2 

47 

Below average 

Z 

1 

48 5 

Average 


dividing each score by the median thus found—36,G. The re¬ 
sulting GIQ's are higher than those from the Prcssey test, 
which can be accounted for because the median was established 
from local cases only and because while the Detroit is a test 
designed to bo given in September to children just entering 
school, it was given here in January with the result that scores 
were a little higher, no clouht, than if the test had been given 
in September, Except for comparison with Pressey medians, 
Table 2, which shows that in most cnees they confirm the Pres- 
eey results, no further use will be made of the Detroit results in 
this report. 


TABLE 3 
Median GIQ 


bchool 

number or CASES 

PDESBET 

DETnorr 

A 

35 

94 

101.5 

X 

11 

93.9 

102.8 

B 1 

34 

90.3 | 


Y 1 

21 

91.5 

105.5 

C 

6 

79.5 

79.5 

Z 

6 

109.5 

110.5 
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It will be noted that GIQ/s in general are low, indicating very 
clearly that the level of native mental ability with which the 
teachers worked was probably below standard. The scores 
obtained from the reading tests could therefore not be high. 

In considering the results of the reading tests, it seemed most 
significant to find both the median and the average scores, of 
which records arc made in Table 3. 

table a 


Median and average scores 0/ reading test* 


BcnooL 

HAQaEtlTY UBA.'DlNa 

STAND FOnt) achievement a 

Number 0/ 
Cases 

App, Mdn. 

I 

Number of 
Oases 

App. Mdn. 

A\erARfi 

A 

34 

7 

7 

28 

5 

0,3 

X 



0 

7 

4 

4.1 

B 

31 

3 

3,5 

24 

3 

3.5 

Y 

18 

0 

10.16 

18 

5 


G 

5 

2 

2,8 

Te 

at not give 

n 

Z 

5 

0 

11.0 

7 

4 

0.5 


To place the results of measurements of reading ability on 
a more readily comparable basis, the per cent of cases in each 
school with GIQ’s below 100 was ascertained from Pressey 
Primary; also the per cent of cases that ranked, according to 
the Haggerty standard, at standard and above first grade read¬ 
ing ability. If any group of pupils has a large per cent testing 
below 100, this of course means a more difficult task for teacher 
and method to bring such up to standard or above in reading or 
other achievement. Therefore we have computed the per cent 
below 100 in mental ability in order to facilitate comparison. 
The Standard Achievement reading medians and averages as 
will be learned from Table 3 are directly comparable with the 
same values for the Haggerty tests. They demonstrate much 
the same direction and amount of differences. Because of the 
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absence of standards for first grade children and of results for 
school C in which the Stanford tests were not given, later de¬ 
tailed comparisons will be made in terms only of the Haggerty 
reading tests. 

TABLE 4 


Per cent at and above standard in reading and per cent below in intelligence 


1 

SCHOOL 

PKll CENT AT AND ABOVE 
UAQOERTT STANDARD 

PEH CENTEEUTW 100 

OIQ PREBBEY 

A 

66 

85 

X 

40 

75 

B 

15 

89 

Y 

77 

76 

C 

20 

100 

Z 

83 

33 


Table 4 shows the per cent in each school ranking above the 
standard established by Haggerty as normal first grade reading 
ability* 

School A, with 85 per cent below 100 in GIQ's, using the old 
method, succeeded in teaching reading so that 66 per cent rank, 
according to Haggerty, at standard and above for first grade 
ability. School X with 75 per cent below 100 in GIQ's, produced 
40 per cent at standard and above in reading ability. This case 
taken alone, shows the superiority of the old method. 

School Y, with 10 per cent higher intelligence than School 
B, using the modern method, produced 62 per cent more read¬ 
ers measuring at standard and above. That is, School Y shows 
77 per cent at standard and above in reading ability, while 
School B shows 15. It will be remembered that both these 
schools are in mining communities, and that there is a differ¬ 
ence of only 10 in percentage of GIQ J s below 100. 

While between schools G and Z there is a wide difference in 
mental ability—100 per cent below 100 in GIQ’s in school C 
and 33 per cent in school Z, there is an even greater difference 
in reading ability. School C had 20 per cent at standard and 



270 


EDITH M. PEYTON - AND JAMES P. I’ORTEIl 


above as contrasted with 83 per cent at standard aud above for 
school Z. 

In the last two pairs of cases the evidence is strongly in favor 
of the modern method. 

Schools A and Y also should be compared with each other, 
aa A and X with each other, because in these two schools we 
we find rated equally high teachers in each method and each 
is located in more comparable communities industrially. 

Careful comparative study of Table 4 shows school Y to excel 
school A in both reading achievement and mental ability, but 
somewhat more in reading ability. The same results are ob¬ 
tained if schools B and X arc compared, though in this case 
there are not the same facts about teachers mid communities 
for making the comparison. 

If we average the three new method schools in per cent at 
standard and above first grade reading ability, we find them 
66 per cent standard and above to contrast with 33 per cent 
for the old method schools. Treating the per cent with intelli¬ 
gence quotients below 100 in the same way, wo find the new 
method schools with an average of 61 per cent below to con¬ 
trast with 90 per cent for old method schools. This means that 
new method schools, with an advantage of 29 per cent in abil¬ 
ity, show results 33 per cent better in reading achievement, 


arA-NDAnD 

NEW METHOD 
BCUOOL& 

Dl.D METHOB 
BdlOOLS 

NEW METHOD 
\QY\NTMltt 

Average per cent standard and 




above in reading ability. 

CO 

33 

33 

Average per eent below 100 in 




IQ. 

61 

90 

29 


No study like the present one is complete which does not 
include finally the investigation and treatment of individual 
children. The next step, therefore, was to select all those chil¬ 
dren having identical Pressey GIQ'a. Those from the new 
method schools were grouped together and the average Hag- 




OLD AND NEW METHODS OK TEACHING PRIMARY READING 271 


gerty reading score of 9,6 obtained. Children with identical 
GIQ'a, but taught in old method schools, have an average 
Haggerty reading score of 4.8. To be sure, the number in each 
group is small, 13 in the new method and 18 in the old. This 
method of dealing with individuals of the same mental ability 
seems to us so much more fair and convincing that we are 
disposed to give considerable emphasis to it and results obtained 
by it. Our findings to date would indicate that new methods of 
teaching reading are about twice as efficient as the old. 

A third grade in Athens County which had used the old 
reading method since entering school was able to secure the 
ncw r method text and some materials for use during the second 
semester of the school year 1924-25. The teacher and super¬ 
visor, in conference before the new books arrived, agreed to let 
the fact that the class was beginning a new book motivate an 
active campaign to improve the quality of their reading. The 
children were told of the plan and urged to put forth effort to 
see how much improvement could be made in a given time. 

A record of the mental ability of the class had been secured 
about a year earlier by the use of the Prcssey Primary group 
test for intelligence, 

A standardized test was used to determine whether there 
was a growth in reading ability. The Stanford Achievement 
Primary, Form A, was given at the beginning of the period of 
especial endeavor and Form B at its close, six weeks later. 2 

The same tests, Prcssey Primary Classification and Stanford 
Primary A and B, were given on approximately corresponding 
dates to another third grade where no particular campaign for 
improvement was being instituted. This group was to serve as 
a check or control and, representing the usual traditional pro¬ 
cedure, help to show whether arousing in the children of the 
experimental group a conscious desire for improvement and 
stimulating them with new material and carefully planned 
drills brought about increased ability to read. Hereafter in 

2 We arc indebted to Dorothy J, Slutz, graduate student, for giving, 
scoring and working up the results of these Stanford Achievement testa. 
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this paper the third grade in which the definite conscious at¬ 
tempt was being made to improve reading will be called the 
experimental, the other, the control group. 

In the experimental group each child's silent reading rate 
was ascertained before the new book was begun. Tests to de¬ 
termine rate were repeated at intervals of two weeks. Informal 
tests for comprehension were made frequently. 

The eye span of these children was at first very limited. They 
seemed actually unable to sec more than a word at a time. So 
an effort was made tc widen the eye spun by using flash cards 
with word groups. Games using word group flash cards were 
employed. As a part of the preparation for each lesson in the 
new book, phrases and word groups were drilled upon, usually 
in the spirit of a game and after their meaning had been 
learned. To aid in the development of the weakest cases, a 
series of phrase books was prepared. Each book consisted of 
ten phrases. The books were graded in difficulty from that of 
the Primer to the Third Reader. When a child could make a 
perfect score in one book, as the phrases were flashed for him, 
he was permitted to try the next. 

The teacher and the supervisor held conferences each week, 
Studying the progress being made by the group and individuals, 
diagnosing difficulties and planning remedial measures. 

The children in the control group had also used the old read¬ 
ing method from the time they started to school. Somewhat 
prior to the time of our comparative study they were using 
new method readers as supplementary material. The experi¬ 
mental school had had no such supplementary material before 
this period of experimentation began. 

In the control school no effort was made to arouse in the 
children a conscious desire to n beat their own record”. The 
teacher was left largely to her own resourcefulness in planning 
and motivating her work. 

The results of the tests of mental ability indicate that the 
control school stands somewhat higher. The approximate 
median a£ the Pressey group intelligence quotients for each 
thud grade is: experimental, 85; control, 91. 
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The results of the Stanford Achievement reading teat are in 
agreement with those of the intelligence tests, the experimental 
grade having lower scores than the control grade, the approxi¬ 
mate median scores of the former being 19 in Form A and six 
weeks later in Form B, 3G; in the latter, 35 in Form A and in 
Form B, 40. 

The experimental grade contained many retarded children. 
Their chronological ages ranged roughly from eight to fourteen 
years. This made quite a difference in computing the Educa¬ 
tional Quotient from these scores. The Educational Quotient 
(EQ) is obtained by dividing educational age ns found by test 
by the chronological age, and multiplying by 100 or in exactly 
the same way as the intelligence quotient is obtained. The 
median EQ J s of the two schools is as follows: 

Third Grades Form A Form B 

Median EQ's Experimental 79 82 

Control 90 91 

The control grade gained 1, and the experimental, 3 points 
in median educational quotient. It is very interesting to note 
the number of cases with higher scores and educational quotients 
(EQ's) on the second test. In the experimental group, 80 per 
cent of the children made higher scores on the second reading 
test than on the first. In the control group 43 per cent of the 
scores were higher on the second test. The EQ's for the two 
grades show that in the experimental 85 and in the control grade 
47 per cent gained on the second test. The evidence of gain in 
ability to read as measured by the Stanford test is clearly 
greater in the experimental group. This gain, it should be 
emphasized, was made by less able pupils by means of definite 
motivation, drill, a new method psychologically determined, 
by a teacher of no more than average ability, but willing to 
cooperate fully with a trained supervisor. 

The rate of silent reading was not measured in the control 
grade. This was done at frequent intervals in the experimental 
grade. While, therefore, no comparative results can be given, 
it is significant to find that as in other elements of reading 
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ability, this experimental third grade at the first ranked well 
below standard. Only 25 per cent were at or above standard 
for rate of silent reading as given by Courts for the third 
grade. This standard is 135 words per minute. At the close of 
the six-week experimental periodj 54 per cent were at or above 
this same standard. Inasmuch as this gain in rate agrees in 
both direction and amount with the other measures of rending 
ability we may conclude again that our experiment was suc¬ 
cessful and worth while. 

Summary of Results and Conclusions 

1. Except in one instance every comparison of two first 
grades, the reading achievement of the children who had 
learned by the newer and more scientific psychological method 
was superior. There were an a matter of fact strong unfavorable 
conditions in this one instance which could well cancel the 
greater efficiency of the newer method. Though the native 
mental ability of the grades using the newer methods happened 
to be higher, the reading achievement in those learning by the 
newer methods was higher yet. 

2. Individual children having the same mental ability as 
determined by tests when learning to Tend by the newer 
method show about twice the reading achievement of those 
learning by the older methods. 

3. A third grade selected for definite experimental procedure 
consciously set to use the new method with nil its appeals to 
favorable mental and physical processes involved in learning 
to read made a considerably greater gain than a control third 
grade which, except for incidental supplementary reading work, 
made no use of the newer methods. This gain was made in the 
face of a lower average mental ability in the experimental 
grade. There were also other adverse conditions. A six-week 
period is not too short to demonstrate what a new method 
supplemented with definitely working motivation of teacher 
and pupil can accomplish. 

4. The silent reading rate was so increased that more than 
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twice as many pupils reached or exceeded the standard rate of 
135 words per minute. 

5. This study would have been most difficult, if not impos¬ 
sible, without the work of the supervisor of primary reading. 
The training of teachers in newer and better methods, the giv¬ 
ing of tests, scoring and working up results, advising and inspir¬ 
ing teachers and pupils to higher achievement, all this and 
more, can come most readily for rural, as it has for city chil¬ 
dren only through scientific supervision, 

6. In several earlier attempts to investigate the efficiency of 
supervision and the newer methods of learning to read, no 
definite tests of native mental ability of the children were 
made. Starch summarizes admirably (Ed. Psych,, Chap. 16) 
the methods and results of the studies of the effectiveness of 
special methods of teaching reading. He rightly concludes, as 
we do in this study, that there are many complex factors in¬ 
volved and that no final conclusions can be drawn. 

The Indiana experiment of gains through supervision of 
rural schools in two counties with two other counties used as 
controls shows clearly improvement in achievement in reading 
and other subjects. 

In none of these investigations just mentioned was there an 
attempt made to determine the mental level of the children on 
whom various methods and supervision were used. 

Gray in his excellent and thorough Summary of Investi¬ 
gations Relating to Reading (University of Chicago, 1925), 
reports results of studies of the relation of intelligence to 
reading achievement. Such workers as True, Madsen, Merrill 
and Hcwes with grade and special class pupils and Webb 
with college students find a greater or less degree of positive 
agreement between general intelligence and reading achieve¬ 
ment. Theisen, Oglesby, Lowell, Dickson with younger pupils 
and Sangren and Patrick with older pupils and college stu¬ 
dents demonstrate that progress in reading depends to a con¬ 
siderable extent on the level of intelligence of the learner and 
also, what is more germane to our work, that further experi¬ 
ments are needed to determine the most appropriate types 
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of instruction for pupils of various levels of intelligence and 
at various levels of school progress. 

If our own first results of measuring efficiency of newer read¬ 
ing methods as against older ones seem to the reader uncon¬ 
vincing, may we hope that he can approve of a method 
which first requires that the mental ability of children be 
ascertained before undertaking to determine the advantages 
of various methods of training. In so concluding, it is by 
no means necessary to assume that the intelligence tests used 
liy us were perfect measures of the mental ability of our 
children. 
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Ill the Inst few years the numbers of automobiles have been 
increasing so rapidly that in several states they have passed 
the million mark. Each ear carries a license plate with a num¬ 
ber and since the ears have become so very numerous these 
license numbers have become quite cumbersome and diflieult 
to read. 

It seems that psychology ought to be able (o find a way to 
simplify and clarify (his situation. Theoretical studies in 
perception have been carried on for many years, and especially 
in regard to reading has valuable knowledge been gathered. 
Seme of these known facts might now be applied to the auto¬ 
mobile license problem, 

The immediate introduction of the writer to this question was 
brought about by u study at Columbia Cmversity for his 
Master’s thesis on “The effect of grouping upon the perception 
of digits.” Ifc found in this work, much to his surprise, that 
the 3-3 grouping of a series of six digits was inefficient and tended 
to error. This finding immediately suggested automobile 
license plates where the 3-3 grouping is often seen. As the 
Columbia work was done with a small Uehistoscope, the digits 
used being typewritten and exposed at a distance of 3 or ! feet, 
the conclusions could not lie applied to automobile license 
numbers without further experimentation. 

The present investigation was started to tost the effect of 
grouping with actual automobile license numbers, blit developed 
into a study of the effect of using letters on the license plates 
with flic numbers. 

The apparatus used in the experiment was a special lachislo- 
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scope designed by the writer. It consisted of two doors hinged 
horizontally and mounted the one above the other. In opera¬ 
tion the bottom door would drop, exposing the numbers, and 
pull the upper door, by a cord, after it, ending the exposure 
(see the pictures). The exposure time used in this experiment 
was approximately one-fifth of a second. It was not measured 
accurately, but was kept constant throughout the whole experi¬ 
ment so that for comparative purposes the results are entirely 
reliable. 

The particular digits shown in each exposure were selected 
by chance- Digits 1, 2, 3, 4, 5, 6, 7, 8, 9 and 0 were written on 
small cards and shaken up in a box. The requisite number of 
cards for the exposure were them drawn out and the digits 
written on them taken in their order. 

The automobile license numbers were furnished by the 
Pennsylvania State Bureau which had charge of their manu¬ 
facture and were identical with the numbers used on the Penn¬ 
sylvania automobile license plates. The numbers were sent 
separately, however, so that the order of presenting them could 
be changed. 

The letters used in the experiment were purchased in a hard¬ 
ware store. They were a trifle smaller than the numbers but 
it was judged that the difference in size was too small to materi¬ 
ally affect the experiment. The letters and background were 
painted the same colors as were the digits and their background 
(yellow background, blue letters and digits). 

Before every experiment a series of exposures was prepared. 
Either the digits, or digits and letters were mounted by a 
pre-arranged scheme upon boards 6 inches wide which in length 
just fitted the tachistoscopc. During the experiment one of 
these boards was slipped in place, the ready signal given, the 
exposure, and then the board was taken out and another one 
with a different grouping put in its place. The groupings were 
shown twice, in chance order, during each experiment. 

The subjects were a group of college men, largely of the Jun¬ 
ior class who were taking a course in Applied Psychology. 
Their cooperation was good. The regular class situation and 
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laboratory periods were used. The experiment svns carried on 
in a large room the men being from 15 to 25 feet away from the 
tachistoscope. The men kept the same seats throughout the 
whole experiment to make the results accurately comparable. 

The actual experimentation was done by two sonior men 
Borda, and Gorgas, These men also did the major work in 
compiling the results. 

The first half of the experiment dealt with the grouping of 
the digits and will not he quoted here as the differences between 
the groupings under the conditions in which the experiment 
was made, were not great enough to be very significant. Six 
digits as a single group appeared the beat, but it seemed that 
results of greater reliability and usefulness ought to be available. 

It was at this point that the idea developed of using letters. 
Previous tachistoscopal work had indicated that letters com¬ 
bined in meaningful syllables or words were much more percep¬ 
tible than digits. Why then, should letters not be given a 
numerical significance and used in numbering automobiles? 

Below the results are given of a test of this hypothesis. A 
brief preliminary experiment showed that the accuracy of 
report with digits up to five in number was as high as 90 per 
cent. Letters were then introduced in nonsense syllables and 
small words. The combinations used wore as follows, 


Lot tore 

0.. 

0 . 

3.. 

3. 

3 .. 

4 . 

5 . 

X digital letter—4 digits 


Numbora 
... 6 
... 6 
... 3 

,.. 3 (numbora first) 

... 4 
... 2 
2 

(Now York Plan) 


More combinations could well be used to make the experi¬ 
ment quite complete, and probably will be next year. The 
results obtained were sufficiently decisive, however, to justify 
conclusions which seem to the writer of considerable practical 
importance. 
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Some sample exposures are given below with the percentage of 
correct responses, as found in the experiment, 

"Correct” means the whole number was recorded without 
error. 

"Exposures” means the number of combinations used (50084; 
one combination) times twice exposed, times the number of 
subjects who recorded. (The two exposures were separated by 
exposures of other combinations to eliminate memory 
responses.) 

0 digits. 50 per cent correct. 200 exposures. 

Samples: 473920 
081570 
35G204 
725358 

5 digits. 90 per cent correct, 680 exposures. 

Samples: 50684 
48002 
62408 
13758 

3 letters—3 numbers. 70 per cent correct. 400 exposures. 

Samples: DIM125 
MAY401 
TIK95S 
BEL201 

3 numbers—3 letters. 7G per cent correct. 288 exposures. 

Samples: 543BAD 
103PET 
195KOB 
402MUT 

3 letters—4 numbers. 45 per cent correct. 720 exposures. 

Samples: PUE7145 
DOT6309 
SOL36X8 
BUD1G03 

4 letters—2 numbers. 85 per cent correct 200 exposures. 

Samples: BALD19 
PALE46 
TIDE35 
BA ICO 19 

5 letters—2 numbers. 76 per cent correct. 330 exposures. 

S itm pi es: B ATUK06 
DOUBT82 
MOLDY73 
LIMED56 
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In the above exposures there was a small space allowed 
between the letters and digits, hut it was not a full space and 
cannot be shown with a typewriter. 

1 digit—1 letter—4 digits. 36 per cent correct. 2G0 exposures. 
Samples: 2B 70 64 
41 05 18 
0A 37 54 
7M 30 0G 


batters 

0., 

0.. 

3 .. 

3.. 

3.. 

4.. 

5.. 


Numbora 
,. 6 .... 
... .5.,.. 


3, 

3. 

4. 
2 . 
. 2 , 


1 digit—1 letter—4 digits, 


For coni corrcofe 

.50 

.DO 

.70 

.70 (reverse) 

.45 

.86 

.... * .75 

.35 


This experiment will be carried on further to get more refined 
results, but the figures quoted here show plainly the high per¬ 
ceptibility of letter groupings. 

It merely remains to evolve some plan of giving numbers a 
numerical significance to show their utility for automobile 
license plates, One simple plan using the experimental data 
given above might be as follows, 


90,009 5 digits 
519,948 1 letter and 4 digits 
419,580 2 letters nnd 3 digits 
4,305,690 3 letters and 3 digits 
4,305,900 4 letters and 2 digits (not exhaustive) 

10,914,760 5 letters and 2 digits (not exhaustive) 

20,625,757 total 

90990 cars numbered with digits alone. 

1 letter and 4 digite used to number 26 (letters) times 9099 times 2 
(the letter used both before and after the digits.) This would nunpber 
519,048 cars. 

2 letters and 3 digits. 21 lettore fcimeB 5 vowels times 2 (AD-BA) 
times 999 times 2 (letters used before and after the digits). This would 
number 410,680 cars. 
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3 letters and 3 digits. 21 consonants times 21 coneonanta times 5 
vowels times 099 times 2 (letters u&cd both before and after the digits), 
Thie would number 4,305,600 emu 

4 letters and 2 digits, 21 consonants times 21 conaonantB times 5 
vowels times 5 vowels (abet) times 2 (bate) times 99 times 2 (letters 
used before and after the digits, This would number 4,365,900 cars 
but is not exhaustive for the four letter and 2 digit combination, as the 
last consonant could be doubled (bett) and many small worth were not 
counted, beam for instance. 

5 letters and 2 digits. 5 yowcla times 21 consonants times 5 vowels 
times 21 consonants times 5 vowels 99 (ababn.) times 2 (letters 
used before and after digits), Thie would number 10,914,750 cars and is 
by no means exhaustive for tho combination. 

A scheme as the one suggested could be completely worked 
out to number the cars of any state or nation and the system 
would easily take care of more than twenty million cars. A 
25 per cent increase of efficiency in perceptibility over 6 digit 
license numbers should be found with all the new numbers and a 
much greater than 25 per cent improvement with many of them. 
The scheme would be applicable also to numbering freight cars, 
or any aeries of things where quick and accurate perceptibility 
of the number is desirable. 
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THE AMERICAN' HISTORICAL A80OCIATION 

The American Historical Association is now for tho first time mak¬ 
ing a general appeal to the public for cooperation in tho raiBuig of an 
adequate endowment, The Association was founded in 1984 by PUch 
men ns Andrew D. White, Francis A. Walker, and Herbert B. 
Adarnd. The presidency of the Association has been held by two Presi¬ 
dents of the United vStates— Theodore Roosevelt and Woodrow Wilson, 
The Association is not an exclusively academic institution. It is the 
chief coordinating agency of fche historical fraternity throughout fcho 
country. It has stimulated and guided tho touchers of history in ele¬ 
mentary and secondary schools. It ia now, in view of changed condi¬ 
tions, planning a fresh study of these educational problems. 

Tho Association undertakes to place at the disposal of tho Govern¬ 
ment the resources of historical scholarship. It should bo noted that 
the prizes administered by the Association arc given for studies in 
European as well as American history, 

Such work as the Association haB already done has been made pos¬ 
sible only through nn immense amount of unpaid serviom What the 
Association now asks is an increase in endowment from $50,000 to 
81,000,000 with the expectation that fche additional income thus provided 
will bo usedj not only to secure more certain and adequate support for 
work already undertaken, some of which has been seriously curtailed 
or delayed by the lack of such support; but also to make possible cer¬ 
tain new forma of service, 

The time hua now come, howover, when tho Association ought to 
assume a more positive leadership. We have not had in this country 
enough systematic effort to direct the attention of investigators toward 
special problems which need to be solved, whether from the point of 
view of the historians themselves or with proper regard for worker b 
in the related social sciences, Buch aa economics, political science, and 
sociology, 

Now that the United States haB become tho most influential of the 
World powers, there ia urgent noGd for more thorough and dispassionate 
studies of the hiBtory of American international relations (including 
contacts with Europe, Latin-America, and the Far Engfc), The appeal 
to history is often made by partisans, but nearly always such appeals 
involve more or less distortion of tho facts, There arc fowsubjcGta more 
in reed of disinterested research, 
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A topic much obscured by prejudice and emotional or selfish propa¬ 
ganda is that of immigration and racial elements. Recent legislation 
brings up questions in which the help of the critical historian as well 
as of the economist and the sociologist is needed. 

Although the Association can always draw extensively upon its mem¬ 
bers for unpaid professional services, the desirability of having some one 
devote the major part of his time to directing and correlating its activi¬ 
ties ia very evident, Funds are needed for the salary of such an official!, 
and also for the rent of offices, or perhaps the purchase and upkeep ofa 
house in Washington to serve as headquarters for the Association and to 
house properly its accumulating recordEi, 

Any one interested should write to The American Historial Associa¬ 
tion, 1140 Woodward Building, Washington, D. C. 

The Southern Society for Philosophy ai id Psychology 

The Twenty-First Annual Meeting of the Southern Society for Phil¬ 
osophy and Psychology met at the University of Kentucky, April 2 and 
3, 1920, Dr. J. B. Miner, President, presiding, The program of the 
meeting waB so varied and interesting as to provoko vigorous discussion 
from tho first to tho last paper. President Miner's address on The Sig¬ 
nificance for Psychology of Qualitative Differences was most thoroughly 
and thoughtfully prepared. It was preceded and followed by discus¬ 
sions of Behaviorism and Systematic Psychology by Dra. Max Meyer, 
A. P. Weiss, I. Madison Bentley, Knight Dunlap, Herbert Sanborn, 
Scba Eldridgc, Joseph Peterson and other guests and members of the 
Southern Society. Altogether the proceedings of this Society, at least 
for this year, will compare favorably with those of the American Asso¬ 
ciation, 

At tho business seBsion the following resolutions were adopted: 

Whereas a study of the teaching of psychology in colleges, Btafcc 
teachers 1 colleges and normal schools in the South reveals that psychol¬ 
ogy is taught in a number of institutions by teachers whose training 
has been inadequate; and whereas the equipment of laboratories, tech¬ 
nical periodicals, etc,, necessary for proper training in psychology has 
also been found to be inadequate (conditions which probably do not 
obtain in the South alone); therefore, be it resolved that: 

1. The Southern Society for Philosophy and Psychology hereby ap¬ 
points a special committee with power to carry out these resolutions, 
consisting of Professor Joseph Peterson, of the George Peabody College 
for Teachers, as Chairman, and Professor Burord Johnson, of the 
Johns Hopkins University; Professor J, B, Miner, of the University 
of Kentucky; Professor T. IC. Sisk, of the State Normal School, Livings¬ 
ton, Ala,; and Professor W, J, Woodson, of tho State Teachers College, 
San Marcos, Texas. 
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2. That the Society express its disapproval of the teaching of the 
first year’s courses in psychology, educational psychology, and other 
branches of psychology by anyone who has not had the training repre¬ 
sented by at least, a master's degree with a major in psychology; and 
also the teaching of advanced courses in these subjects beyond the 
first year’s courses by anyone who ban not had at least tho training 
equivalent to a doctor's degree with a major in psychology. 

3. That the Society asks all heads of departments in which these 
subjects arc taught, whenever the question of transfer of credit fiom 
other institutions to theirs iB raised, to disapprove the transfer of any 
credit in these subjects not taught by persons qualified ns indicated 
above. 

4, Tho Society nskB the above Committee to cooperate with the 
various institutions and the associations of colleges in every way pos¬ 
sible in raising their standards in accordance with the above resolu¬ 
tions, 

5, That the Society authorizes the Council to appropriate such Bums 
as are ncceasaiy for carrying out the intentions of the above resolutions. 

The Brown-Woody Civics Test 

The World Book Company 1ms recently published tho Brown-Woody 
Civics Test, designed for measuring the achievement of students in high 
school civics or in community civics of seventh, eighth, or ninth school 
years, With the importance attached to citizenship training in schools, 
it is believed that an objective measurement of the results of civics 
teaching ia highly desirable. Tho items of each of the three parts 
have been chosen with great care. Standardization 1ms been experi¬ 
mentally and thoroughly done. Tliig test should prove useful for clas¬ 
sifying, measuring class and pupil progress, diagnosis of difficulties of 
clasB or student, testing methods of instruction, and the motivating of 
learning and stimulating of teacher and pupil. 

Courses on Home Education and Parenthood and the Pre-School Child 

Dr. Garry Cleveland Myers was on leave from tho Junior Teachers 
College of the Cleveland School of Education during tho past semester. 
He offered two couraes in Home Education and Parenthood at the 
School of Applied Social Sciences, Western Reserve University to 136 
regularly registered students, of whom 102 were fathers and mothers. 
Each coutbo carried two semester hours credit and rnet in two sections, 
“Education of the Child of Pre-school Age” had 59 students and “Home 
Education of the Child from Six to Twelve” had 77. Tho course on the 
pre-school child is now in its third semester, being offered first in Feb¬ 
ruary 1025. Tho total registration in this course from that date hau 
been 179 studentB. 
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The Sachs Prize Awarded 

The Committee on the award of tho Julius and Rosa Sachs prize of 
$1000, established at Teaches College, Columbia University, for the 
purpose of promoting the progress or secondary education in the United 
States has announced aw tho winner of the prize for 1025 Dr. Edward 
Augustus Fitzpatrick, Doan of the Graduate School, and Profeaaor of 
Education, Marquette University, Milwaukee, Wisconsin, Tho sub¬ 
ject of the essay is: "The Promotion of Scholarship in the Teachers of 
the Secondary Schools of tho United States. 1 ' 

The second annual competition for tho Sachs' prize of $1000 has al¬ 
ready been announced. The topic of the essay or treatise for this 
second prize is: "The Aims and Methods of Science Teaching in the 
Successive States of tho Secondary School, and the Intellectual Equip¬ 
ment of tho Teacher That Will Enable Him to Put These Aims into 
Practice." All manuscripts must be in the hands of the Dean or Teach¬ 
ers College on or before December 1, 1920, The rules governing tho 
competition for the Sachs' prize may be secured from tho Secretary of 
Teachers College, 525 West 120th Street, New York City. 

Army Alpha Revision 

Dean It. Brimhall, Secretary of the Psychological Corporation, 3939 
Grand Central Terminal, New York City, lias announced a revision of 
Army Alpha by Dr. Brcgman with the cooperation of Dr. Cattcll. It is 
a combination of the five army forms, made to be of average difficulty 
and to give average scores. The best questions for general use have 
been selected by order of merit methods, thus excluding those ad¬ 
dressed especially to men recruits at a particular time. 

Tho test was prepared especially to bo given by correspondence to 
those who are unable to consult a competent psychologist. Full in¬ 
structions have been prepared so that any one can arrange to have the 
tost made on himself, A charge of five dollars is made for the test. 
Material, scoring and a report of the rating made in the test will be 
mailed to the person concerned. 

While the revision was taken up to fill the need for a test that might 
be given by correspondence, it is apparently the best form of Anny 
Alpha for a group. 

One hundred copies with mimeographed instructions can be supplied 
for five dollars to psychologists associated with the Psychological Cor¬ 
poration. It will not be sold to others, 

Professor Norman Ponton, State Teachers College, Tempe, Ariz., 
has been appointed to an Associate Professorship in Psychology at 
Ohio University, 
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Stuarb M. Stoke hes accepted an appointment fco an Assistant Pro- 
fesaorslup in Psychology in the University of Buffalo, 

Dr. Dean A. Worcester has accepted appointment to an Associate 
Professorship of Paychology at Ohio University, Athens, Ohio, Dr. 
Worcester was formerly Professor of Psychology and Director of the 
Bureau of Educational Research in the tit a to Teachers College, Em- 
poria, Kansas. During the present summer he is Assistant Professor 
of Psychology, Ohio State University. 

Dr. George R Cnrrotkers, Professor of Education, Ohio University, 
has been appointed Dean of Rollins College. 
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Rich ah d U. Fuanken. The Attention Value of Newspaper Advertise¬ 
ments, New York, The Association of National Advertisers,. 
1025. Pp. 55. 

Franken reports a summary of five separate investigations regarding 
the attention value of newspaper advertisements. Two of the studies 
were made by Franken at different times, one by Strong, a fourth by 
Roberts, and a fifth by Hough, In the appendix iB presented a bibli¬ 
ography of thirty-four titles on the subject. 

The reviewer is naturally pleased to find that the conclusions of his 
original study made in 1914 are well supported by these four subsequent 
investigations, In fact the most striking fact in Franken's report is 
that investigations based on from 25 to 102 persons should agree bo 
well with each other, 

A few of the many conclusions may be mentioned. "Although it is 
not likely that every page in the newspaper is read or even looked at 
by every person tested, nor that any advertisement, no matter what itB 
size, can hope to obtain 100 per cent attention, nevertheless the results, 
of the teats reported show that even so small a group as 100 typical 
readers ia taken as a whole, some advertisements on every page are 
seen and recognized by some one person. The poorest page receives an 
attention average of 3 per cent, while the pages throughout the entire 
paper, excepting pages 2 and 3, receive the potential average attention 
of about 5 per cent. JI But some advertisements were not recognized 
by a single person tested. Thus docs science cool the ardor of the salcB 
promotion manager’s talk of 100 per cent efficiency and call attention 
to the fact that some advertisements are woefully weak. 

Another conclusion that is not welcomed by sellers of advertising 
space is that attention value increases approximately as the square 
root of the area and not proportionately to the area. This fact, first 
stated by Hcllingworth, seems to be well established now. The effect 
of preferred position, of reader's reading habita, of position on the- 
page, of the presence of reading matter, of size and shape of advertise¬ 
ments, and many other factors are considered. 

One problem that is not discussed is that of the effect of size of the 
publication upon advertising efficiency, Years ago the reviewer pub¬ 
lished data showing that the memorability of an advertisement de¬ 
creased ns the number of advertisements seen at one time increased, 
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Today many advertisers arc convinced that d page has not the advei- 
Using value it used to have, due to tliia factor, Here is an interesting 
psychological problem that needs further investigation. 

No one interested in advertising can afford not to consider carefully 
the results so clearly presented by Fr&nken, and in such compact fom, 

J'lDWAiin IC. Htuonu, Jr. 
Stanford Uniucr&Wj. 

FjDWARD K, Strono, Jn, Psychology of Selling and Advertising, New 

York, McGraw-Hill Book Co., Inc. 4GB pp. Illustrated. 

On the whole, the book fortunately, iu a held that already has &o 
many bookB on psychology of advertising, stresses the principles of 
psychology applied to selling, although it also applies the same princi¬ 
ples to advertising as well. 

Tko purpose of Dr, Strong's book lb "to supply a working formula 
iu terms of which a seller may not only make cadi individual sale in an 
efficient man nor, bub may also bend steadily bo convort buyers into cus¬ 
tomers.” Since blie fundamental objective of soiling is to make a cus¬ 
tomer, he considers the psychological problems of selling in terms of 
permanent satisfaction, developing good will, and converting potential 
prospects into regular customers. Unless the seller can understand 
when certain changes have taken placo in the minds of his prospects that 
cause them to have a now attitude toward the product, he cannot suc¬ 
ceed in Gelling. 

The book is written and arranged to meet the needs of three groups 
of people. Leaders in the advertising and selling fields can find all the 
inf oTirntion they need in Chapters 1 to ft, "General Survey.” Sales 
"cubs” and students shovild begin by lending Part IV, "Strategy and 
Tactics of Selling." Business men, wishing to understand the basic 
factors involved in handling and influencing other people, will find their 
problem discussed in Part II, "How Man Satisfies His Wants,” and 
Part III, "Principles of Selling and Advertising" 

In commenting on changes in selling procedure that have been made 
in the past fifteen years, Dr. Strang stresses tho growing recognition of 
the buyer's point of view. This change haB come about so gradually 
that runny salesmen and advertisers have not yet seen that if they 
want the buyer to be satisfied and feel good will, they must present 
their proposition from the buyer's point of view. A concrete instance 
is of a salesman whose product was a new fashioned ice-box with several 
patented features. Although the man’s territory was in the South, 
ho was not particularly successful until the sales-manager Bent nn ice¬ 
box to his homo aa a gift. When the salesman used the ice-box, he 
understood its good points and could make more sales because he had 
both factory knowledge and intimate oontact with it, The salesman 
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had moved away from the trial-and-error method of Belling, because 
he knew what his prospects wanted. 

In Chapter 9 is found a discussion on the instruction regarding the 
commodity that companies give to their ealesmen. All companies 
require some knowledge of the product. This varies from the formal 
instruction, typical of many companies, to the fourteen months inten¬ 
sive training in its own plant that the Westinghousc Electric and Manu¬ 
facturing Company gives its prospective salesmen. 

The salesman needs to understand that in buying anything, the pur¬ 
chaser's mental etcpB are "from want to commodity, to trade name, 
then purchase,” When the buyer has used the commodity, ho is either 
satisfied or dissatisfied. If he lias found the commodity both adequate 
and pleasing, the buying formula can be expressed in a diagram, like 
this: 

^Adequacy established 

s' Adequacy established 

Want —> Commodity —> Trade name (or store) —> Purchase —* Satisfaction 
\ Pleasant feelings 

Pleasant feelings 

In the next three chapters the buying formula is exemplified in livo 
analyses of sales—actual interviews between the seller and the buyer. 
These arc sales in the life insurance field, in retail groceries, and in the 
home. In each instance, the salesmen find the buying formula of value 
in understanding the mental process of buyer. They are salesmen who 
have had the four kinds of instruction that all salesmen should have. 
They are, first, knowledge of the commodity and the policies of his 
company; second, a knowledge of selling methods; third, ability to 
carry out the methods; fourth, understanding of hiB prospects. 

Chapter 5 points out that "the solution to each sales problem ia 
implied in the buying formula; 1 ' that is, that the same tactics of sales¬ 
manship can be uBcd for various prospective buyers, but that emphosis 
must be shifted. The chapter on "where to put the emphasis" re¬ 
produces twenty-five advertisements of well-known products and 
points out in what respects they do or do not fit the buying formula. 

In Part II, "How Man Satisfies His Wimta," is given an interesting, 
non-technical discussion of man's natural wants and his normal means 
of satisfaction. 

Part III, "Principled of Selling and Advertising/' discusses motiva- 
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t\on, its theory, practise, and technique; also the r6le of memory and 
the use 0 / appeal. 

Part IVj "'Strategy and Tnctice of Selling," gives clear and compre¬ 
hensive instruction to salesmen. This flection of the book is not in¬ 
tended to take fcho place of a company sales manual with its diBDUBsion 
of the firm's peculiar eolling problems. Hut it will help tha salesman 
understand more fully what is back of the instructions in his company's 
manual. There arc helpful chapters on prospecting, starting the inter¬ 
view, etc,, with helpful suggestions for every step that tlm salesman has 
to take. Dr. Strong understands the salesman's viewpoint. In his 
preface he speaks of having gained a broader understanding of the prob¬ 
lems of selling from the Btsveral hundred experienced salesmen who have 
been in his classes, 

Since Dr. Strong's book is baBed upon new objectives of soiling that 
have arisen almost within the past decade, it presents a different view 
from those of older books on selling and advertising. It lias modified 
old concepts and introduced many new ones. "Psychology of Selling 
and Advertising" will undoubtedly receive a warm welcome in the busi¬ 
ness world, for it will be helpful both to corporation hen cl s and to their 
-aalcBmcn, as well as students of sales and advertising psychology. It is 
written from the viewpoint of both the seller and the buyer, has human 
interest, is full of concrete examples of the application of psychological 
principles to sales problems, and is very readable. 

ItlCUATUJ B_ Fiianken, 

Nw York UniueTnty. 

G. V, Hamilton. An Introduction lo Objective Psychopathology. Mosby 
& Company, 1D25. 964 pp. 

This book consists of twelve chap ter a and is divided into two paida. 
Part one is composed of three chapters: I, Introduction; II, Two 
Hundred Nervous Cases; III, Summary of the Survey Findings, I ho 
description of the 200 nervous cases covers 170 pages, averaging there¬ 
fore, somewhat less than a page to a case. 

Part two is entitled "Principles of Objective Psychopathology," 
to which the remaining nine chapters are devoted, Chapter IV is 
another Introduction; chapter V, The Foundations of Psychopathology 
chapter VI, Neural Morphology, Neural Physiology, Endocrinology; 

VII, Comparative Studies of Reactions bo Baffling Disadvantages; 

VIII, Habit Formation; IX, The Relation of Inhibition of Responsive- 
ness to Indirect Responsiveness; X, Unsatisfied Major Cravings; 
XI, Reactions to Inferiority; XII, Sexual Behavior. There is a glos¬ 
sary of unfamiliar terms, a bibliography and an index. 

In a foreword, Dr. Yorkos says of the book that it "will be rudely 
handled by many, neglected by others, greedily devoured and used as 
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t, stopping stone to fuller knowledge and the development of methods 
of observation by a few." A book of which that can bo said is most 
‘Certainly an unusual book. Not only is Dr, Yerkcs' BtatBment proba¬ 
bly true for different readers, but the same reader will undoubtedly go 
through all three of those stages in different parts of the book. In other 
words, it is a very uneven product. There are paragraphs that are 
valuable and suggestive. There are Borne that can bo neglected and 
there are some that tend to induce rude handling, One questions 
whether Dr. Ycrkes' well intentioned foreword is really a kindness to 
the author, for it leads the reader lo expect more than he finds. 

The author himself says in the preface, “The results of this work 
.arc here olTcred to physicians, social workers, and lay readers," In 
the opinion of your reviewer, this ia too wide a field. One can not 
generally talk to an audience 00 widely diversified in interest and attain¬ 
ment. The difficulty of such an undertaking is well illustrated in 
the type of word the author has felt it necessary to define inhis glossary, 
Wo find on the one hand, acroparesthesia, angioneurotic Edema, fasli- 
'dium, hebetude , mediastinal, pyosalpinx. At the other end of the scale 
we have aphasia, cardiac, cervical, clavicle, coryza, femur, olfactory, 
patella, psychosis, sinus infection, therapeutic, uterus. Wero it not for 
the statement already quoted, one would certainly be at a Iobs to guess 
for whom the author was writing. 

The 200 caacs are exceedingly varied in interest, in fullness, in the 
type of discussion, and in value. For example, case 182 is covered in 
eight words; "Female, Fourth Decade, Hyperthyroidism, no signifi¬ 
cant adjusted disfunction." The cqbcb are the result of what the 
author calls a "survey" of the psychopathic cases in a town of 30,000 
inhabitants in the Mississippi Valley. 

It would seem that the term "survey" which the author uses re¬ 
peatedly, is hardly appropriate for there is no indication that he made a 
systematic examination of the 30,000 inhabitants or of any unaelectcd 
group of them. He spent a year in the town and saw such patients as 
came to him, or were sent to him by other physicians, So at best, he 
•saw only a relatively few of those who were sufficiently bad off or had 
sufficient insight to conceive that they might be helped by a physician. 

As to the method of treatment, there seems to be nothing new r , It 
might bo described as a modified psychoanalytic procedure. His atti¬ 
tude toward Freud and the analyst ia perhaps fairly indicated by two 
quotations. "If I suspect that her inhibition of recall processes is too 
firmly fixed os a reactive habit to enable her to overcome it by relaxing 
■and thereby acquiring a noninhibitivo reactive set for purposes of ex¬ 
amination I may bo compelled to study hor dreams, as interpretabic 
indirect reactions; but one rarely encounters a patient who is unable to 
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of her nevousncsfl” (p. 207). And again "The family physician who is 
f ami liar with the general outline of Freud's teachings \b in a far more 
favorable position to make eiTectivo hie own methods of dealing with 
nervousness than is one who must confess that psychoanalysis is for 
him a terra incognita" (p, 208), 

In Chapter V the author states “The special foundations of psycho¬ 
pathology are neural morphology, neural physiology, endocrinology, 
and behaviorism 1 ’ and again “This book is exclusively concerned with 
the kinda of nervousness that are not due to any known infection, in¬ 
toxications or structural changes of the nervous system, that do not 
require iimtitutionnl management and that the internist ought, with 
few exceptions, to accept as coining within his general field of thera¬ 
peutic and diagnostic endeavor,” This chapter is a short but very 
clear statement of the foundations of psychopathology. 

Chapter VI is again rather elementary, devoting itself to an explana¬ 
tion of the neurons, the cell body, axoncs, etc. 

Chapter VII seta forth among other topics, “TVic Jfamtiion Method 
oj Investigating Reactions to Raffling Disadvantages/' and is based upon 
experimental studies of 31 human subjects, 10 monkeys nnd baboons, 
1G dogs, 5 cats, 1 horse, I movisc, 5 gTay rata, 4 black rats, 8 albino rats 
and 0 gophers. 

The remaining chapters contain little that ie new to the student of 
psychology and psychoanalysis, though there are many interesting 
paragraphs and striking sentences, Yet they sudor as does the whole 
book, in the opinion of the reviewer, from the unfortunate attempt of 
the author to write one book for both the laymen and the professional. 

Although the book probably adds nothing to our knowledge of 
psychopathology, there ia set forth a method based upon Freudiiuvism 
(but without its mystical iotcrprctationsjwhich will undoubtedly prove 
of value to students in a certain stage of their development, 

H. H. Ggddaud, 

Ohio Stale University. 

Helmholtz's Treatise on Physiological Optics. Translated from the 
Third German Edition. Edited by James P. C. Southall. Vol. 
III. Published by the Optical Society of America, 1925. Fp. 
x, 730 and 6 plates, 

The third volume of the third German edition of the Optik appeared 
in 1910, ona year before the second volume. The editor of this volume, 
von lCriea, followed the text of the first edition and included extensive 
notes of his own. The third volume of the English translation foil owe 
the text of the third German edition and includes, in addition, two short 
notes by von ICrice, a partial bibliography of some 550 articles which 
have appeared on vision between 1911-1925, an index of subjects, an in- 
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dex of authors, corrigenda in volurno II, and additional corrigenda in 
volume I. 

This third volume, on M Thc Theory of the Perceptions of Vision, 1 ' 
of Helmholtz's monumental work will be of even greater service to 
psychologists than the second volume. Here one finds Helmholtz 
treating of perception in general, monocular and binocular vision, per¬ 
ception of depth, direction and rivalry, and theories; and appendices by 
von Kries on epalial configuration and questions of innate dispositions 
and experience. The work stands as a great and unrivalled classic for 
the foundation of experimental and physiological psychology on the 
side both of fact and method. The science lma still to wait for a work 
which will begin to do for complex mental processes what Helmholtz's 
genius and labor did for sensation and perception. 

What has already been said about the excellence of the preparation of 
the first two volumes is equally true of the third. Great credit muBt be 
given to Professor Southall and his collaborators for the successful 
manner in which they have accomplished a difficult and formidable task. 
Professor Southall wishes that tribute bo paid also to Mr. Adolph Lomb 
whoso "noble and singlcminded devotion to the advancement of science 
for the welfare of mankind is ao genuine and unstinted that I know lie 
will consider himself amply rewarded if the usefulness of Hemholtz's 
work is continued and extended by this English edition of the Treatise 
on Physiological Optics." 

C. C. PnA-TT, 
Harvard University. 

-Seda Eldiudge. Political Action; a Naturalistic Interpretation of the 
Labor Movement in Relation to the State. (Lippineott's Sociological 
Series.) Philadelphia, J. D. Lippincott Company, 1924. Pp. 
xviii, 382. 

The author states that the work is an attempt to use the methods of 
investigation, with reference to certain political and economic problems, 
which have been applied in the fields of education and criminology, for 
the enrichment of tho social sciences. These problems include (1) 
the relations of the capitalist and the wage-earning classes in the United 
States, (2) tho future of representative government, (3) the struggle ol 
social classes for power, and (4) the use of "direct methods" in the 
furtherance of group intorests. 

The method followed throughout has been the analysis of specific 
.situations to determine causal relations of various factors to given 
situations, which are productive af change. The book presents a state¬ 
ment of the obstacles that appose the successful operation of democracy. 
The author dwells on habit, instincts, and the power of the "sugges- 
tinning agencies" used by the dominant class as the determining foe- 
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tors in social problems. When the problem of class struggle, for ex¬ 
ample, ia Analyzed, it ia flliown blmt natural factors having nobbing in 
common with reason produce social conditions. When the hereditary 
mental equipment evolved under primitive conditiona is required to 
function under conditions of civilized life, the results arc unsatisfactory. 
Neither faction in the class struggle is moved to action by reason and 
judgment, but each responds to instinctive impulses, No permanent 
equilibrium between the two forces, therefore, appears possible, Since 
one faction increase* it* strength at the expense of the other, "the out¬ 
come of the present situation will probably be the complete ascendancy 
of the one Glass or the otherThe editor in his introduction well con¬ 
cludes "thiBbookis calculated to lead either to & pessimistic conclusion 
about the future development of democratic society, or. . . . to 
vigorous efforts to set free those psychic processes which arc the es¬ 
sence oF democratic action." 

The reader is prepared for the presentation of the results of the in¬ 
vestigation not only by the editor who points out debatable positions 
assumed by the author but also by the author who recognizcB the pro¬ 
ponents of the influence oE hereditary mental characteristics and of the 
results of custom, traditions, institutions, educational discipline, and 
other environmental factors. The final chapter is devoted to a dis¬ 
cussion of these divergent views. 

The book will contribute to any reader who desires to adapt hiiDBelf 
to his environment and who wishes to learn about himself and his neigh¬ 
bors. It points out a more accurate way of estimating the capacities 
of people to function in ony situation, 

Edwin Ih Smith, 

Ohio University, 

Hanbury Han kin. Common Sense and Its Cultivation. Eh P. Dut¬ 
ton, N. Y., Keg an Paul, London, 1926, viii and 289 pp. $2.60, 

The author, a British physician in India, raises and attempts to 
answer two questions: Can we know more about the natureof caramoa 
Bense? Gan its development be "stimulated by any practical changes 
in our educational methods?” 

The book really deals with various problems which arc usually 
grouped under the category of "the subconscious," For Dr. Hankin 
that is what common sense finally reduces to. So the thesis ia presented 
that all of the important problcma in commerce and finance, medicine 
and education can be solved more quickly and safely by the snap-judg¬ 
ments of the "subconscious" and "preconaaioua" minda than by the 
ratiocinations of the third "mind"—the conscious one, 

For some reason or other, the author seems quite out of patience 
with education, particularly with the education of business men, for 
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whom the volume appears to have been written. Wo read in the pref¬ 
ace that M our educational methods, whatever their matter, are funda¬ 
mentally vicious in their manner" and that the study of foreign lan¬ 
guages (p. 200) “is likely to have the disadvantage that his (the stu¬ 
dent's) capacity for developing the busincsB instinct will bo impaired." 

Neither of Dr. Hanking objections—to the artificiality and Binifltor 
influence of education and the omniscience of what is called "the sub¬ 
conscious" is now, llouBscnu held much the same general point of 
view, and Hnnkin'fl "common sense" looks for all the world like the 
same thing as Bergson's “faculty of intuition." 

The thesis of the volume is supported principally by weak evidence 
of the anecdotal Bort and by unadulterated ad hoc logic. For example, 
we read (p. 54) that "The speed of lightning calculators in producing 
their results may bo compared to the speed with which we arrive at 
-common sense decisions. If wc can explain this speed in one case, we 
may hope to have some clue to its nature in the other." 

Prof. C. S. Meyers, who contributed the introduction, says that, 
"Although as Dr. Ilankin admits, the book cannot always claim psy¬ 
chological precision . . * . it will make the reader think." Psy¬ 
chologically tha book performs the office of emphasizing, from the point 
of view of a shrewd "lay" observer, the importance of pushing the 
degrading process in "learning" as near the asymptote ns possible where 
this "learning" is of certain professional or vocational types. Other¬ 
wise it is trivial. 

Samuel ILenbhaw, 

Ohio Stale University . 

Leonard Darwin. The Need for Eugenic Reform. D. Appleton & 
Company, New York, 1020. 529 pp. 

This book may seem at first sight to have ft largo amount of com¬ 
monplace material needlessly written, but not so, The author in the 
introduction says it waB not prepared for those trained ia biology but 
rather for the woll-cducated person without special training who ib 
interested in eugenics. 

He begins by positing as his first principle that evolution always 
means chongo but not ne ec^s aril y for the better < Hence, society needs 
eugenics to direct the process of human evolution. The GaltoDian and 
Mendclian principles of inheritance are explained and applied to the 
transmitting of mental qualities. 

Here the author gives a full and intelligent presentation of the prob¬ 
lems of environment, the work of reformers, and how increasing popula¬ 
tions have brought new perplexities. It is pointed out that practically 
all attempts at social reform are transient while eugenic reform would 
he permanent because it changes the hereditary factor, 
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Uncial poisons such as drugs, alcohol, venereal diseases and their 
consequent eilccfc upon racial deterioration are dealt with in a plain 
way, It is not meant to be exhaustive but rather to give the average 
reader a true picture of actual conditions, 

A commonsensc view of tlio Lamarckian theory of acquired charac¬ 
teristics iB encouraged, It is shown that natural selection in society 
will not result in improvement, and that scientific methods of elimina¬ 
tion of the unfit must he taken up, The subjects of segregation, steri¬ 
lization and birth control am discussed us to their edectivencsH and 
merits, 

A long discussion of the modern social problems of feebleminded¬ 
ness, insanity, epilepsy, and tuberculosis follows, with careful statis¬ 
tics, Facts arc brought, to sustain the theory that the more intelligent 
classes are dying out and race deterioration is setting iu, As a means 
of preventing this trend the author emphasies the help that eugenics 
can give. He advocates redistribution of wealth bo that the strong 
middle stock families may be of average size and have ample education. 
Birth control and sex education are encouraged, 

The subject of divorce is taken up with an aim c{ finding the cause. 
More careful supervision of marriage is advocated to prevent unfit from 
marrying. In short the whole book is an emphasis upon public educa¬ 
tion and bringing the facts of hygienic living before society, 

As a conclusion Darwin discusses the purposes of life and the riddle 
of the Universe, He concludes with a belief in scientific determinism 
and that while the universe may be teleological yet man must mold his 
own destiny. Here is where religion and Bcience must meet, 

The book is a well-written but somewhat wordy presentation of the 
needs of society, prepared in a way that is suited to the intelligence of 
the average mind. 

Stanley I' 1 . Eonsn, 
Ohio University. 
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ANALYSIS OF TIIE IOWA PLACEMENT TESTS 1 

T. A. IANGLIE 
University of Minnesota 

This paper presents a detailed statistical analysis of the 
results secured from giving the Iowa Engineering Placement 
Tests 2 and the Minnesota Intelligence Tests to freshmen enter¬ 
ing the College of Engineering and Architecture, University of 
Minnesota, in September, 1924. This analysis aims, by the use 
of partial correlation technique, to reveal the factors common 
to all the tests, those factors definitely related to specific tests, 
and the extent to which the concept of “aptitude test” and 
“training test” is justified. 3 

Statement of fhodlem 

The specific questions to be answered in determining the 
relationship of these testsdo one another, are: 

1. What degree of correlation, zero order, exists between each 
placement test and eveiy other placement teat? 

2. What degree of correlation remains between these tests 
when intelligence test scores are partialled out? 

3. What correlation is there between each placement test 
and intelligence test scores? 

4. What degree of correlation remains between each training 

1 Tho writer is deeply indebted to Prof, Donald G. Paterson for 
painstaking guidance and advice throughout this study. 

2 Iowa Placement Testa, composed of an "aptitude 1 ' and a “training" 
test in English, Mathematics, and Chemistry. Hereafter, in this paper, 
placement tests refer to all of the examinations and training or aptitude 
tests refer to the specific type of examination. 

3 Access to the data of these tests was obtained through the kindness 
of Dean 0. M. Lciftttd of tho College of Engineering, University of 
Minnesota. 
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test and intelligence when the corresponding aptitude test is 
constant, and between each aptitude test and intelligence when 
the mated training test scores are partialled out? 

Answers to these questions will reveal the nature of the several 
tests and at the same time will indicate the extent to which we 
may properly label one type of test "training" and the other 
type “aptitude." 

METHOD OF PHOCEDUIIE 

The tests used in this study are the 1924 series published by 
the State University of Iowa, entitled “Iowa Placement Exam¬ 
inations," constructed under the direction of Seashore, Euch, 
and Stoddard. 

In an article entitled, "College Placement Examinations," 4 
Seashore stated, in part, that "the natural sequel to intelligence 
tests at college entrance ia the placement examination. This 
examination will differ from an intelligence test primarily in the 
following respects: 

"1. It will bo devoted to a single subject or field of knowledge 
such as English, Mathematics, or Chemistry. 

"2. It will differentiate between training in a subject and 
natural aptitude or fitness for that field of work." 

The following descriptive material will serve to indicate the 
nature of the attempted distinction, The "training tests" 
are content examinations designed to measure present attain¬ 
ment in the several subjects. The "aptitude tests" are designed 
to measure ability to solve problems in particular fields. 

For example, the English training test contains tests of spell¬ 
ing, punctuation, sentence structure, grammar, clearness, 
emphasis, and force, whereas the English aptitude test is com¬ 
posed of problems designed to measure a person’s ability to 
comprehend and apply rules, ability to 6ecure correct ideas 
from English text-book material, reading comprehension, and 
literary appreciation. The Mathematics training test is an 
examination in the fundamentals of arithmetic, algebra, and 

4 C. E. Seashore, College Placement Examinations. School and 
Society, vol- xx, no. 515, Nov. 8, 1024, 
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geometry, while the Mathematics aptitude teat contains arith¬ 
metic and algebraic number series, teats of constructive imagina¬ 
tion, pure and mathematical logic, and tests of mathematical 
reading comprehension. The Chemistry training test samples 
knowledge of fundamental chemical processes, such as valence, 
formulae, and equations, and knowledge of fundamental manu¬ 
facturing processes. Its mated aptitude test includes the simple 
arithmetic of chemistry, chemistry reading comprehension, 
and general chemical information. 

At the beginning of the fall quarter of 1924, these six tests 
were given to all freshmen registered in the English, Mathe¬ 
matics, and Chemistry classes in the College of Engineering 
and Architecture, They were administered by faculty members 
of the college under uniform conditions. All entering fresh¬ 
men had previously taken the University of Minnesota battery 
of Intelligence Tests, administered by Professor Donald G. 
Paterson. All scoring was done by hired clerical assistants 
and was entirely objective. Scoring was checked where neces¬ 
sary and errors almost entirely eliminated. Test scores made 
by women, negroes, and foreign born freshmen were excluded 
from this data and complete records in the placement and in¬ 
telligence tests were obtained for two hundred and forty-one 
freshmen, which group forms the basis of this study. This 
group is a homogeneous body of freshmen, coming for the most 
part from Minnesota High Schools, all between sixteen and 
twenty-four years of age, mainly about eighteen or nineteen, 
and generally typical of freshmen classes in the College of 
Engineering and Architecture, 

EE STILTS AND DISCUSSION 

The following results and the conclusions drawn therefrom 
are based on the following assumptions: 

1, High coefficients of correlation between scores of any two 
tests indicate similarity of measurable factors, while low co¬ 
efficients argue dissimilarity of content, provided all tests 
have high reliability or consistency coefficients. 

2, “Intelligence” is considered to be measured by the Minne- 
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sotfi battery of Intelligence Tests, These tests, five in number, 
include a completion test, a hard opposites test, an arithmetical 
and a linguistic reasoning test, and a difficult collegiate vocabu¬ 
lary test, For the purposes of this paper they are treated as a 
unit, having been weighted to make the best possible prediction 
of total scholarship for the first quarter/ 

3. High coefficients of correlation between any placement 
test and the intelligence test indicates that the placement test 
measures general intelligence, while low correlations indicate 


table i 

Means and sigmas of test scores* 
n = 241 


TEST 

intem,. 

EA 

1ST 

MA 

MT 

CA 

CT 

Mean.. 


BB1S 


32.28 

53.01 

77.40 

09.70 

Sigma.. 

TOW 


±14.15 

±7.30 

mgsi 

±0.74 

±18.05 

Caelf. of Var. 

BE 

0.14 


0.23 



0.27 


* Test nnmea are abbreviated for convenience ns follows: 

EA—English aptitude teat. 

ET—English training test. 

MA—Mathematics aptitude teat, 

MT—Mathematics training test, 

CA—Cheirrifltry aptitude test. 

CT—Chemistry training test, 

In tell,“University of Minnesota Intelligence Test. 

that the placement test measures a unique factor, different 
from general intelligence, provided, again, that the reliability 
of the test is high, 

The validity of the conclusions based on the results given 
below depend in large part on the soundness of the foregoing 
assumptions. 

Table 1 presents the means, standard deviations, and co¬ 
efficients of relative variability of the seven tests. These 
indices, except the intelligence test score, are the raw scores, 
i.e., total number of questions answered correctly in each case, 
The intelligence test index is a composite, as explained above. 

*H. A, Toopfl, Multiple Correlation Ratio Method, unpublished. 
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An inspection of the variability of these different tests reveals 
that there are important differences among them. Chemistry 
training has about three times the variability of Chemistry 
aptitude. 

The great variability of the Chemistry training test may be 
accounted for in part by a tendency to bimodality, a small mode 
appearing at the lower end of the scale. This is a minor cause, 
however, as the actual range is large, extending roughly from 
10 to 105, whereas the Chemistry aptitude test ranges from 35 
to 00. Consequently, chance errors will affect correlations 
with the aptitude test more than with the training test. There 
are no significant differences among the other tests, measures 
of variability being much the same, but the Mathematics tests 
have a slightly greater variability than the English tests. Judg¬ 
ing from variability alone, as related to the central tendency in 
each case, it is safe to say that the Chemistry training test is the 
best for diagnostic purposes, chance errors being of less sig¬ 
nificance in this test than in any other. These variabilities 
should be considered in studying the following coefficients of 
correlation, ns they are largely interdependent. 

Table 2 presents the intercorrelation coefficients, zero order, 
of the six placement tests. It is interesting to note that 
aptitude and training tests in any single subject have fairly 
high correlation coefficients. English aptitude correlates 
+0.51 with English training; Mathematics aptitude and Mathe¬ 
matics training correlate +0.70; and the two Chemistry teats 
yield a coefficient of +0.52. The aptitude tests also have 
fairly high intercoirelations; English and Mathematics yield 
+0,52; English and Chemistry +0.48; and Mathematics and 
Chemistry +0,53. The training tests, given in the same order 
correlate +0.43, +0.25, and +0.47, At the bottom of the 
table are the averages of the coefficients of correlation of each 
test with the other tests, thus, the aptitude tests have average 
correlations of +0.44, +0.52, and +0,51, for English, Mathe¬ 
matics, and Chemistry, respectively. The training tests, 
given in the same order, correlate +0.41, +0.53, and +0.38, 
To make clear what these coefficients indicate, intelligence 
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test scores have been partialled out of each index, leaving the 
coefficient of correlation between the placement tests, with 
intelligence held constant. These coefficients are presented 
in table 3. 

When intelligence is partialled out each coefficient drops 
decidedly, but the loss is not uniform in each case. The cor¬ 
relations between two tests in a single subject hold up fairly 
well, being +0.25 for English, +0.54 for Mathematics, and 
+0.37 for Chemistry. These are drops of 26,16, and 15 points 
respectively. In other words, the English tests lose consider¬ 
able in correlation when intelligence is held constant, which 
means that each test in English measures general intelligence 
as well as particular “aptitude” or “training” for English. 
This is demonstrated later, and is not surprising because of the 
linguistic nature of the Intelligence tests themselves. The 
Mathematics and Chemistry tests, while they lose some when 
intelligence is partialled out, yet retain considerable in common 
that is not general intelligence. This also is further demon¬ 
strated later. Intercorrelations of training and of aptitude 
tests show decided differences. When intelligence is held con¬ 
stant the aptitude tests yield intercorrelations of +0.24, +0.21, 
and + 0.25 for English-Mathemntics, English-Chemistry, and 
Mathematics-Chemistry, respectively. These represent de¬ 
creases of 28, 27, and 28 degrees in the order given above. The 
training tests drop to +0.15 for English and Mathematics, 
0.00 for English and Chemistry, and +0.31 for Mathematics 
and Chemistry. These represent losses of 28, 25, and 1G units 
respectively. It is evident from these figures that English 
training and Chemistry training find all their correlation in the 
common factor of general intelligence. Otherwise, they are 
entirely different from each other. While the actual losses in 
correlation between the aptitude and the training tests in 
English and Mathematics and in English and Chemistry are 
almost identical in terms of the coefficient of correlation, yet 
the aptitude tests actually lose more. They drop respectively 
from +0,52 and +0.48 to +0.24 and +0.21, while the training 
tests drop from +0.43 and +0.25 to +0.15 and 0.00, respect- 
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ively. The difference between +0.52 and +0.24 is greater 
than the difference between +0.43 and +0,15. In terms of the 
alienation coefficient 1 these differences are 12 per cent and 9 per 
cent of the respective standard deviations when used for 
purposes of prediction. Such a difference is not important 
except to indicate that equal losses in the correlation index 
mean different things according to their position on the scale. 
In these terms, the difference between the English and Chemis¬ 
try tests of aptitude and training are more noticeable. The 
aptitude tests in English and Chemistry drop from a coefficient 
of +0.48 to +0.21, a difference of 10 per cent, in terms of the 
coefficient of alienation. The mated training tests drop from 
+0.25 to 0.00, a difference in terms of the coefficient of aliena¬ 
tion of only 3 per cent. Apparently when intelligence is par- 
tiallod out the aptitude tests lose more in correlation value 
with each other than do the training tests. This means that 
the training tests measure unique factors to a greater extent 
than do the aptitude tests. The average of the intcrcorrolation 
of each test with the others presents nothing particularly sig¬ 
nificant. They are all markedly lower when intelligence is held 
constant, but no decided differences are revealed. The degree 
of correlation between the Mathematics and Chemistry tests 
is interesting. Zero order correlations (table 2) are +0.62 and 
+0.47 for Mathematics training with Chemistry aptitude 
and Chemistry training, respectively, while Mathematics apti¬ 
tude correlates +0.53 and +0.30 with the aptitude and training 
tests in Chemistry, respectively. These correlations drop to 
+0.43 and +0.31 for Mathematics training, and +0.25 and 
+0.18 for Mathematics aptitude when intelligence is constant. 
The high degree of correlation between these tests is no cloubt 
due to the similarity of structure of the Mathematics training 
and Chemistry aptitude and training tests, The aptitude 
tests correlate highly because they measure general intelli¬ 
gence and have similar structural content. Finally, it appears 
from tables 2 and 3 that there are three factors in these several 
tests: intelligence, particularly in the aptitude tests and the 
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English training test; particular aptitudes, especially mathe¬ 
matical as distinct from general intelligence; and mathematical 
and chemical training. These conclusions are further em¬ 
phasized by table 4. 

Table 4 presents the zero order coefficients of correlation of 
each placement test with the intelligence test scores. It also 
presents coefficients of correlation of each placement test with 
intelligence, portioning out the mated placement teBt. Thus 
English aptitude and intelligence correlate +0,58 and drop to 
+0.40 when English training scores are constant. This indi¬ 
cates that a high degree of correlation remains between this 

TABLE i 

Correlation of Placement Test scores with Minnesota Intelligence Test 
sco7'es2cTo order , and wiik the mated Placement Test 
scores partialled out . 
n - 241 



p wrrniNTBM,. 


T WIT 11 1HTHLL, 

TEST 

Zero order 

Training teat 
canutanL, first 
order partial 

TBST 

Zero order 

Aptitude Loflt 
conalnrU, firpt 
order partial 

EA 

+O,5S±O.020 

+Q.40±0,037 

ET 

+0.59±O.C29 

+0.37±0.038 

MA 

+0,63 ±0.020 

+0.40±Q.Q37 

MT 

+Q,5G±0,Q30 

+0.21 ±0.042 

CA 

+0.5D±0.028 

+0.48+0.034 

CT 

+0.42±0.03G 

+0.16±0.042 

Aver¬ 

age. 

+0.60 

+0.43 

Aver¬ 

age. 

+0.52 

+0.26 


aptitude test and intelligence when training is ruled out. 
Again, English training and intelligence correlate +0.59, 
dropping to +0.37 when the aptitude test is constant. A 
similar conclusion follows; English training and intelligence 
retain a fair degree of correlation when aptitude is partialled out. 
A slight suggestion is present that English aptitude and in¬ 
telligence are more closely related than are intelligence and 
English training, since partialling training lowers the correlation 
from +0.58 to +0.40, only 18 points, while with aptitude 
constant the coefficient falls from +0.59 to +0.37, or 22 degrees. 
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From tables 2 and 3 we see that the two English tests correlate 
+0.51, zero order, and +0.25 with intelligence constant, a 
drop of 26 points. Seemingly, then, intelligence is the most 
important factor present in the three testa, bub English aptitude 
and English training are present aa particular factors, the latter 
slightly more so than the former. 

The Mathematics and Chemistry tests show somewhat differ¬ 
ent results. The aptitude test in mathematics correlates 
+0.63 with intelligence and falls 23 degrees to +0.40 when its 
mated training test is held constant. This indicates that in¬ 
telligence and aptitude for mathematics arc correlated to a fair 
degree, and it also means that training in mathematics is also 
related to both intelligence and aptitude for mathematics. 
The training test correlates +0.50 with intelligence and it 
drops 35 points when aptitude is held constant. Evidently 
most of the relationship between mathematics training and 
intelligence is due to the mutual relationship of each of these 
tests to mathematics aptitude. Tables 2 and 3 sustain this 
conclusion, since the two mathematics tests correlate +0.70, 
zero order, dropping only 16 paints to +0,54 with intelligence 
constant. Here then we have a common factor of general 
intelligence, and a unique factor of training in mathematics. 
In other words, a mathematics training teat plus an intelligence 
test would measure practically all that is measured by a training 
test and an aptitude test in mathematics, The same con¬ 
clusions are equally true of the Chemistry tests as related to 
intelligence. 

The average of the coefficients of correlation for aptitude 
"testa with intelligence is +0.60, zero order, and +0.43 when 
training tests are constant. The training tests have an average 
coefficient of correlation with intelligence of +0,52, zero order, 
and +0,25 when the aptitude tests are partialled. It follows 
that the aptitude tests and intelligence tests are closely related, 
while the training tests and intelligence tests measure different 
factors. 

THE) QUESTION OP RELIABILITY 

The group of freshmen on whom this study is based was a 
homogeneous group, Distribution of scores in each test 
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approached normality, except for the test in Chemistry training, 
which was very slightly bimodal, having a small mode at the 
lower end of the .scale. This mode was almost insignificant, 
however, and its effect probably negligible. The size of this 
group is fairly satisfactory and is probably typical, since it 
encompassed practically the entire entering freshman class in 
Hie College of Engineering and Architecture. 

A limitation on this study enters in because of the time of 
giving the placement Lcsls. They were not given at the first 
meeting of the several classes but two weeks after the first 
meeting, in which lime considerable reviewing of the fields of 
the tests was possible. The effect of that delay is not measur¬ 
able until the tests are given again on the first meeting of the 
several classes. However, the clfect of such review is probably 
not serious, each student having the same advantage os every 
other. It may have accentuated existing differences, but for 
purposes of this particular study that would not be serious. 

The Minnesota Intelligence Tests have reliabilities around 
+0.00 7 and combined ns they were for this paper, their re¬ 
liability is satisfactory. The actual reliability of the placement 
tests is not known, and the type of question used very largely— 
true-false, right-wrong, etc.—leads one to hesitate to give these 
tests an index of reliability. It has been demonstrated that 
the true-false type of question is not very reliable unless about 
two hundred items are included, 8 but a reliability of -j-0.75 or 
+0.80 is a conservative estimate for the total test score, since 
other more reliable types of questions are also included. More 
reliable results would be obtained with more reliable tests, but 
the differences between the two kinds of test, aptitude and train¬ 
ing, are great enough to be safely demonstrated for this group. 

The tests used are the first edition and are tentative only. 

1 Self Correlation. 

’ G. M, Ituch. The Improvement of the Written Examination. 
Published by Scott, Forcsman Co., N, Y., 1024. pp. 114-120. 

Donald G, Paterson and T. A. Lunglic. Empirical data on tho scor¬ 
ing of truc-fnlsc tests. Journal of Applied Psychology, vol. ix, no. 4, 
Dec., 1925. 
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Experimenting will no doubt lead to improvements in reliability 
and validity. This study, accordingly, is limited in application 
because of the uncertainty of both reliability and validity, but 
the results els given are noteworthy ns applied to these particular 
tests, and very probably to other tests which attempt to dis¬ 
tinguish particular aptitudes and abilities. 

GENERAL SUMMARY ANP CONCLUSION 

1. The tests under consideration do differentiate (airly well, 
except the Chemistry aptitude test with its coefficient of 
variability of 0.09* 

2. Each test is dependent to a fair degree upon general in- 
telligence, particularly the aptitude tests. 

3. A particular aptitude is dependent upon training in that 
particular line. 

4. Mathematics training and Chemistry training as measured 
by these tests have considerable in common, presumably train¬ 
ing in Mathematics, 

5. The training tests in Mathematics and Chemistry are 
different from intelligence and aptitude tests. 

6. Finally, we may conclude that the factors measured by 
these tests are: 

a. General intelligence, as measured by tests in current use; 

b. Training in particular subjects, especially Mathematics 
and Chemistry; and 

c . Mathematical aptitude (which may be termed intelligence 
plua training in Mathematics). 

The third factor is enumerated because it shows up in the 
Chemistry tests as well as in the Mathematics tests, due to their 
.construction. These tests differ markedly from the English 
tests, particularly from the English training test. 

There seems to be no real differentiation between"aptitude' J 
and "training” in any of these particular subjects, aptitude 
being general intelligence plus training. It appears that a good 
intelligence test plus the three training tests will measure every 
factor that the six placement tests together measure, namely, 
general intelligence and particular achievements. 



A MEASUREMENT OF SOCIABILITY 
A, R, GILLILAND and RUTH S. BURKE 

N OTlhiueslcrn University 

The tests described here have been devised to measure the 
social intelligence or sociability of an individual. The sociable 
individual may be defined aa the individual who has the ability 
to get on agreeably with his fellow men, who is inclined or 
adapted for society, who is friendly and above all easy to talk 
to. He is companionable and. fond of mingling with others; 
he seems to enjoy people and likes to be with them and to talk 
to them much of the time. In short, he is the type of individual 
we call a "good mixer.” It is not necessarily to be inferred 
from these brief comments that sociability ig a unit trait; it 
may be, or it may be a combination of several traits. Whether 
it is a single trait or a combination of several traits makes no 
more difference for this test than the similar problem which 
arises in the measurement of intelligence. 

There arc four parts to this test; three are made with photo¬ 
graphs and the fourth is a questionnaire. The first photo¬ 
graphs test, which in the future will be referred to fts the 
"recognition test,” was mode with fifty photographs. The fol¬ 
lowing directions were given to the observers: "Twenty photo¬ 
graphs are to be successively shown to you on the screen and 
you are to look at them the first time they are run through; 
do not write anything; look at them this time with the intention 
of recognizing as many as possible of the twenty when they are 
presented to you a second time. At the second presentation 
these twenty will be mixed with thirty additional photographs 
which you have not seen before. When you recognize a photo¬ 
graph, record the number of that one under the legend "rec¬ 
ognized'' on your paper, write the numbers of those you do not 
recognize under the legend “not recognized.” You will have 
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the numbers beginning with one and ending with fifty recorded 
when the experiment is completed." 

In scoring the papers of the "recognition test," each cor¬ 
rectly recognized photograph received the mark of 5 per cent, 
thus if the entire twenty pictures were recognized the observer 
received a grade of 100 per cent. However, if such photo¬ 
graphs as had not been included in the first twenty presented, 
were recorded under the word "recognized," the score of 5 
per cent was deducted for each one. This was deemed ad¬ 
visable because some of the observers recorded more than 
twenty numbers in the "recognized" column, presumably in 
the hopes that among the numbers included, the twenty correct 
ones would be found, thereby insuring a grade of 100 per cent. 
It may be said though, for the most part very few did include 
more than twenty numbers in the "recognized" column; this 
would tend to indicate that very little guess work went on in the 
experiment. 

The photographs included in these testa were selected from a 
college annual. They were selected upon the basis of uniform¬ 
ity of shades and sizes of the photographs. No photographs 
of persons who were in any way unusual in appearance were 
included in these experiments. All the photographs were 
presented to the observers as a group by means of a projection 
lantern; approximately five seconds w r ere allowed for each ex¬ 
posure. The "recognition" test is based on the assumption 
that the more sociable observers will recognize a larger number 
of photographs than will the less sociable. 

The second photographs test is made up of ten "similar" 
photographs and will be referred to ag the "similars test." It 
is so called because the ten pictures used are "similar," that is, 
they are of the same kind as described in the "recognition test," 
all of them being of men between the ages of twenty and thirty. 
The following directions were given to the observers: "Ten 
people are to be introduced to you by their photographs on the 
screen. The name, the occupation of the individual, and the 
city in which he lives will be given orally at the same time the 
photograph appears. The introduction in every case will be 
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made twice. For example (as trial picture appears on the 
screen), “Mr, Gilmore, athletic director from Cleveland; Mr. 
Gilmore, athletic director from Cleveland,” Ten pictures will 
be run through in this manner. The first time they are pre¬ 
sented, you are to look at them and remember in so far as pos¬ 
sible who each one is, vfhere he is from and what his occupation 
is; do not write anything. At the conclusion of this part of the 
experiment, these ten photographs will be re-presented in a 
different order. When each picture appears, you are to write 
down the name, occupation and city of those individuals whom 
you are able to recall.” 

The purpose in using this experiment is again based on the 
assumption that the more sociably inclined observers will be 
able to recall the greater number of people presented, their 
occupations and home cities. 

The third photographs test, the “dissimilars test/ 7 is thus 
termed because there are ten photographs of the same kind as 
described in the “recognition, test,” but they are dissimilar 
in that they are of both men and women ranging from twenty 
to eighty years of age. Of course not all varieties and classes of 
people were included since these photographs were also selected 
from a college annual. Ten different occupations are repre¬ 
sented in the titles for this group, however, ranging all the way 
from farmer to librarian and doctor to detective. 

The method of scoring both the “similars” and the “dissim- 
ilars” photographs tests is as follows: 10 per cent is given for 
each photograph making a total of 100 per cent for the ten 
photographs if all the answers are correct. In each case if the 
name only is given correctly a score of 4 per cent on the question 
is recorded. A score of 4 per cent is also given for each correct 
occupation, and a score of 2 per cent for each correctly named 
city. 

The fourth measurement of sociability was a questionnaire 
composed of certain questions which, in the opinion of the 
writer, seemed to be indicative of sociability as evidenced in the 
college student. In so far as possible, each question was of a 
quantitative rather than a qualitative nature. In order to 
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determine a satisfactory method of scoring, the questionnaire 
was tested out on a class of thirty students and a tentative 
rating scale constructed from the results thus obtained. In the 
questions in which numerical answers were involved, no sug¬ 
gestions were given the subjects aa to the most common replies. 
The questionnaire in its original form consisted of seventeen 
questions but in the scorings twelve questions only were con¬ 
sidered, the value of each again being determined by the opinion 
of the writer. No time limit was set but the observers were 
asked to work as accurately and quickly as possible. 

The questionnaire and the method of scoring is as follows: 

The Questionnaire 


Nnmo... 

Please answer as accurately as you possibly can the following ques¬ 
tions, If you have any comments to make on any of them, do bo at the 
right of the question. 

1. How muny intimate friends have you? By intimate is meant 

friends who confide in you. Answer 

2. How many ordinary friends have you? By this torm is meant 

friends, whom if you met on tfio street, you would stop and 
speak with a moment, Take into consideration friends out¬ 
side of college mates as well ns college mates too. 

Answor 

3. How many speaking acquaintances have you? This group is to 

be taken entirely separately from groups L and 2. 

Aubwot 

4. How many dances do you attend during the school year? 

Answer 

6. How many social gatherings do you attend during Ike school year f 
This includes all social affairs which are not dances. 

Answer 

6. Check below the answer with which you most nearly agree. 

During your leisure do you enjoy being with other people 

a. Most of the time 

b. A large part of the time 

c. Some of the time 

d. Very little of the time 

e. Not at all 

7, Check below the answer with which you moat nearly agree, 

Public apc&king (if you have never done any, check the 
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way you think that you would feel). Do you like public 
speaking 

a. Very much 

b. Quite well 

q> Fairly well 

d. Not very well 

c. Nob at all 

8, Cheek bolaw the answer with which you moat nwiy agree. 

Dramatics aod tho like. Do you enjoy participating in such 

a. Very much 

b. Quite well 

c. Fairly well 

d. Not very well 

c. Not at all 

9. How many personal letters do you receive a week oilier than from 

your family? Answer 

10. How many times a semester do you go to the theater? 

Answer 

11. How many times a month do you go bo the movies? 

Answer 

12. Check below the answer with which you roost nearly agree. 

Do you enjoy meeting new people 

a. Very much indeed 

b. Quite well 

c. Somewhat (fairly well) 

d. Not very well 

c. Not at all 

Three classes in psychology at Northwestern University were 
used as subjects for this experiment. They will be referred to 
hereafter as Group I, Group II, and Group III. Group I 
consisted of twenty-seven members of a class in Advanced 
General Psychology, Group II consisted of forty members 
of a class in Abnormal Psychology. Group III was composed 
of twenty-four members of a class in Fields of Psychology. 

Ratings in sociability (sociability having been described to the 
subjects in the same terms as it is defined in the introductory 
paragraph of this article) were used as a check on the validity 
of the four sociability tests already mentioned. It is realized 
that ratings are not as reliable as they might be but unfor¬ 
tunately they are the best single check that has been devised 
up to the present time. The average of the total ratings was 
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used for one chock. A second check was made by using the 
average of the ratings assigned by those individuals who were 
rated highest themselves in sociability, it being claimed by 
Hollingworth 1 that an individual who possesses a given trait to 
a high degree is better able to judge that trait in another indi¬ 
vidual. The observers for the most part were fairly well 
acquainted having been in college together for several years. 
They did not rate anyone whom they did not know. 

Form eight of the Army Alpha Intelligence Test was given to 
each of tire observers as well as a rote memory test consisting 
of thirty common words. The purpose of these tests was to 
discover whether we were measuring intelligence of the same 
kind of Army Alpha measures* or if the photographs tests were 
merely tests in rote memory. 

From the data at hand wo have come to the following 
conclusions: 

1. The “similar” photographs test does not soern to be a 
satisfactory measure of social intelligence. In every case the 
correlation is below 0,27. 

2. The “dissimilar photograph test” is a somewhat better 
test for sociability than the "similars" test, but more data will 
have to be compiled in order to determine the validity of this 
specific test, The highest correlations found here were 0,43, 
0.37, and 0,34. 

3. The “recognition test 1 ’ is better than either the “similars” 
or the “dissimilars" photographs tests. For the most part 
the correlations wore 0.25 or higher, two being 0.43 and 0,47, 

4. The three photographs tests combined correlate fairly 
high throughout with the total average ratings. Practically 
all the correlations were 0.25 or above, the two highest being 
•0.46 and 0.48. 

5. That the four sociability tests as well as the ratings in 
sociability do not measure the same thing that the Army Alpha 
measures ia shown by the following correlations; 0.10, 0.03, 
•0.01, and 0.002. 

G, The rote memory test was used in Group III only. From 


J Hollingworth, H. L. Judging Human Character. Chapter IY. 
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these limited data we find a correlation of 0.57 between the rote 
memory and the “similars” test which tends to indicate that 
after all the “similars photographs test" may be closely related 
to rote memory. This is not true of the “recognition” test and 
the “dissimilars” test which correlate 0.02 and 0.05 respectively, 

7. The questionnaire is by far the best single method we have 
devised for measuring sociability. The correlations are uni¬ 
formly high (in the 0.50 and 0.60 for the most part with the 
exception of one or two cases). This particular questionnaire 
is relatively reliable then, in determining sociability as evi¬ 
denced in the college student; but it has the disadvantage that 
it cannot be used with groups other than college groups for the 
questions pertain to college activities. 

8. The questionnaire and the “recognition” test combined 
show fairly high correlation throughout with the ratings in 
sociability, indicating that a combination of these two testa 
may prove a reliable measure of that trait. 

9. The correlations for Group I are consistently higher and 
are probably more reliable than for Groups II and III. The 
students in this group had been in college together longer, 
were better acquainted with one another and had received more 
special instruction in methods of rating than the other two 
groups. 

On the basis of the data so far presented we conclude that the 
present questionnaire is a very reliable measure of sociability 
in university students. In fact it seems to be a better measure 
of this trait than the average group test is a measure of intel¬ 
ligence. The “recognition test” is also fairly reliable, and the 
“dissimilars test” may become more reliable with certain modi¬ 
fications, The three photographs tests combined, and the 
three photographs and the questionnaire combined likewise 
make a very reliable measure of social intelligence. 

The following changes have been suggested for future study 
on the problem. First that the questionnaire be revised in 
order that it may apply to more general groups of individuals 
rather than to college students only, Second, that the “dis- 
flimilars test” and the “recognition test” be revised and modified 
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to some extent before they can be accepted aa definite measures. 
It may be that more “dissimilarity,” so to speak, will make the 
test more satisfactory than it is at present. With auch changes 
and possibly some others yet to be devised this gives evidence 
of becoming a very satisfactory test of the kind of intelligence 
which Thorndike has designated as social intelligence or which 
we have called sociability. 



OPTIMUM DIFFICULTY OF GROUP TEST ITEMS 

GLEN U, CLEETON 
Carnegie Institute oj Technology 

THE PROBLEM 

General practice in the construction of group tests for the 
purpose of measuring capacity and attainment seems to favor 
an inclusion of test items ranging from very easy to very 
difficult. Certain statistical reasons for this practice may he 
offered. Published studies on test construction offer little or 
no empirical data on the subject. 

Where tests aroused for measurement within groups of people 
with similar abilities, the range of difficulty of test items tends 
to be constant. A question arises ns to whether this range of 
difficulty of test items should be wide or narrow, Is there, foi 
instance, an optimum difficulty for test items when used year 
after year for predictive purposes in closely homogeneous groups? 
Or we might state the question in another way: Is there a beat 
range of difficulty of test items using predictive value as a 
criterion? 


procedure 

The data used in the present study were secured primarily 
for the purpose of determining the predictive value of test items 
occurring in two examinations in common use with college 
freshmen. The items occur in Thorndike Intelligence Exam¬ 
ination, Part I, Forms E and N; and Iowa Content Examina¬ 
tion, Form A, Thesubjects used were two groups of 240 college 
students chosen from among a larger group of entering fresh¬ 
men at the Carnegie Institute of Technology. 

The subjects were chosen to represent four levels of ability 
in the freshman class, i.c., upper fourth or superior; above 
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average; below average; and lower fourth or inferior. Persons 
were assigned to a particular group on the basis of agreement 
of three indices, viz., Thorndike Examination score, Iowa 
Content Examination score, average of freshman scholarship 
marks, A person was assigned to a given group when it was 
found that the three indices agreed with each other as to the 
probable level of ability. Representative groups of 60 each 
were thus selected for the four levels of ability designated. 

A frequency count of right and wrong responses was made' 
for each test item answered by persons in each group of 60. 
From these frequencies it was possible to determine the relative 
difficulty of each test item and also to determine the predictive 
value of each test item. 

The criterion of relative difficulty was determined quantita¬ 
tively by a figure representing the total number of right re¬ 
sponses made by the entire group of 240 persons. Omissions 
were counted as wrong responses except in cases where all the 
test items were not covered by the individual in the time al¬ 
lotted, In such instances the ratio of right versus wrong 
responses was determined for the number attempted. This 
ratio was used to estimate the probable number which would 
have been right had all the persons reached that point in the 
examination. 

The criteria of predictive value of test items were determined 
on the basis of efficiency of given test items in distinguishing 
the groups representing four levels of ability, If a greater 
number of superior and above average persons gave right 
responses to a test item than did the below average and in¬ 
ferior, the item was considered to have predictive value. 

Two methods of determining quantitative criteria of pre¬ 
dictive value were used as a basis for the present study. 

Criterion I 

Hi equals right responses—Superior group 
Ka equals right TeaponscB—Above average group 
Ka equals right responses—Below average group 
E« equals right responses—Inferior group 
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Hi minus R a equals X* 

Hi minus R 3 equals X 2 
Iti minus R < equals X 2 
Hi minus lli equals X* 

Ha minus R 4 equals X t 
Hz minus R* equals X* 

Hum X'a equal Differential value I 
Criterion II 

Ri minus R< equals Y equals Differential value II 

The answer to the question of best range of difficulty of test 
items was sought by making comparisons of the values obtained 
for degree of difficulty with each of the stated criteria of pre~ 
dictive value. 


SIGNIFICANT DATA 

The tables which follow contain data which have bearing 
upon the problem being considered. 

The figures at the left of each tabic represent the difficulty 
values of test items. The columns to the right are indicated 
by letters which have the following significance; 

Column "N" indicates the number of items in each class interval. 

Column "R M indicates the range of predictive values found in each 
interval. 

Column "M” indicates the mean prcdictivo value for each stated 
interval of difficulty. 

Column "D” indicates the rank of each interval on the basis of 
predictive values shown in column U N. ,J 

Tables 1, 2 and 3 present the basic data arranged for ten 
equally divided class intervals. Tables 4, 5 and 6 present the 
same data arranged for percentile intervals. Tables 7 } 8, 9 
and 10 are summaries of data found in preceding tables. Table 
11 shows the range of difficulty of five intervals of tables 1 to 6 
having the greatest predictive values. Tables 7 to 11 contain 
summaries of preceding tables, 
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TABLE 1 

Average 'predictive values of M items in the lava Content Examination 
Form A — ft/{0 subject? — i00 items 


INTERVAL op 
DIFFICULTY 

N 

n 

M 

D 

Criterion I 

217-240 

27 

2 to 30 

21.1 

8 

193-216 

58 

4 to 03 

40.7 

0 

109-102 

00 

-0 to 104 

4D.7 

5 

145-168 

57 

2 to 128 

GO.2 

i 

121-144 

49 

-26 to 110 

50.5 

4 

07-120 

38 

-0 to 114 

54.1 

2 

75-96 

44 

-27 to 88 

50.0 

3 

49-72 

37 

-34 to 86 

31.3 

7 

25-48 

19 

-22 to 53 

mam 

0 

6-24 

5 

9 to 21 

mm 

10 

Criterion II 

217-240 

27 

i to n 

7.1 

8 

193-216 

58 

-30 to 29 

9.1 

6 

169-192 

60 

-2 to 33 

10,2 

3 

145-168 

57 

—1 to 40 

18.7 

i 

121-144 

49 

-11 to 57 

16.1 

4 

97-120 

38 

3 to 92 

18.2 

2 

73-96 

44 

Oto 31 

14.9 

5 

49-72 

37 

—12 to 25 

8.6 

7 

25-48 

19 

-4 to 18 

6,8 

9 

0-24 

5 

3 to 7 

• 4.8 

10 
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Average predictive values of test items in Thorndike Intelligence Examina¬ 
tion, Part I, Form E, and parts of Form N—21,0 subjects—236 items 


INTERVAL of 

N 

11 

M 

D 

difficulty 


Criterion I 

217-210 

68 

-9 to 51 

11.0 

9 

193-216 

60 

-7 to 84 

27.7 

6 

169-102 

32 

-18 to 08 

41,5 

5 

145-168 

36 

-28 to 125 

47.7 

4 

121-114 

17 

1 to 131 

01,2 

2 

97-120 

12 

-3 to 124 

60.3 

3 

73-06 

6 

30 to 103 

65.8 

1 

49-72 

9 

-3 to 49 

21.3 

7 

25-48 

4 

-3 to 17 

0.5 

10 

0-24 

3 

14 to 15 

14.3 

i 8 

Criterion II 

217-240 

68 

-3 to 20 

3.4 

9 

193-210 

50 

-3 to 20 

9.1 

6 

169-192 

32 

-18 to 31 

11.6 

5 

145-108 

36 

-7 to 37 

13.8 

4 

121-144 

17 

5 to 37 

18.5 

3 

97-120 

12 

-3 to 39 

18.6 

2 

73-96 

5 

10 to 34 

21.0 

1 

49-72 

9 

—1 to 13 

7.1 

7 

25-48 

4 

-1 to 6 

2.3 

10 

0-24 

3 

3 to 5 

4.1 

8 
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TABLE 3 


Average predictive value oj teat Hems h Thorndike Intelligence Examina¬ 
tion, 10 testa from Form E, Part subjects—100 Hem * 


INTERVAL OP 
DIFPICDI/TY 

N 

It 

M 

1 D 

Criterion I 

433-480 

31 

-3 to 07 

24,6 

8 

385-432 

24 

1 14 to 130 

73,0 

5 

337-384 

10 

-21 to 149 

09,5 

0 

289-339 

18 

-34 to 187 

89.5 

4 

241-288 


35 to 197 

94,6 

2 

193-210 


2 to 207 

121,0 

1 

145-192 


53 to 134 

93.5 

3 

97-144 


31 to 99 

65.7 

7 

44-08 | 


12 to 21 

10.5 

0 

0-48 

0 

| 1 
1 



Criterion 11 

433-480 

31 

-1 to 30 1 

8.4 

8 

385-432 

24 

3 to 43 

21.5 

6 

337-384 

10 

-7 to G8 1 

29.2 

4 

289-336 

18 

-12 to 69 | 

30,6 

1 

241-288 

8 

12 to G8 1 

20.0 

5 

103-240 

8 

-1 to 60 | 

29.0 

3 

145-192 

2 

19 to 42 1 

30,5 

2 

07-144 

4 

9 to 32 

21.0 

7 

44-90 

4 

4 to 10 

0.0 

9 

0-48 

0 
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TABLE i 


Average yredictive values oj lesl items in Iowa Content Examination^ 
Form A—$/fi subjects—IfiO items 


PERCENTILE 

iNTBRVALfl 

INTERVAL 

HANQE 

u 

M 

D 

Criterion I 

91-100 

(215-238) 

2 to 01 

26,9 

10 

81-90 

(204-215) 

5 to 97 

40.5 

8 

71-80 

(101-203) 

4 to 113 

GO.2 

6 

01-70 

(174-190) 

9 to 104 

52,7 

4 

51-60 

(150-173) 

2 to 128 

04.2 

1 

41-50 

(135-155) 

-26 to 97 

50.6 

5 

31-40 

(111-134) 

-11 to 114 

54,9 

2 

21-30 

(87-110) 

—9 to 97 

53.1 

3 

11-20 | 

(62-86) 

-27 to 88 

41,8 

i 

0-10 1 

(10-61) 

-34 to 82 

28.1 

9 


Criterion II 


01-100 


-11 to IB 

7,2 

9 

81-90 


-30 to 29 

8.1 

8 

71-80 


-28 to 31 

12 5 

7 

61-70 


-27 to 33 

15 9 

4 

51-60 


-22 to 40 

18.8 

1 

41-50 


-28 to 67 

15.5 

5 

31-40 


5 to 31 

17.0 

2 

21-30 


-13 to 31 

16 1 

3 

11-20 


-4 to 25 

13.1 

6 

0-10 


-12 to 18 

6.5 

10 
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TABLE 5 

Av&raoi predictive values of test itewmu T/iornilifco InlMi\}cnce Examina¬ 
tion! Pari I t Form E } and 'parts o/ Form N~-2Ifl subject —238 “items 


rwnCENTlLB 

jntbuvaij 

H 

M 


lUTHnVALS 

HINGE 


Criterion I 

91-100 


-0 to 21 

3.7 

10 

81-90 

(225-231) 

-4 lo 27 

11.1 

9 

71-80 

(215-224) 

-7 to 61 

20.7 

8 

01-70 

m Egi 

4 to 58 

24,9 

7 

51-60 


10 to 88 

32.3 

5 

41-50 

(175-101) 

-IB to 9S 

37.0 

3 


(157-174) 

2 to 02 

33,1 

4 

21-30 

(138-156) 

-4 to 125 

GO.8 

1 

11-20 

■Sin 

-3 to 131 

57.0 

2 

0-10 

B 

-3 to 113 

32.3 

6 


Criterion II 


l 


—2 to 7 

1.6 

10 



-3 to 10 

3,2 

9 

71-80 


-3 to 20 

G.3 

8 



1 to 13 

9.0 

7 

51-00 


-1 to 20 

9.9 

0 

41-50 


-5 to 31 

13.5 

3 

31-40 


-7 to 23 

12.1 

4 

21-30 


-1 to 37 

18.3 

2 

11-20 


-3 to 36 

18.9 

1 



-1 to 39 

10.5 

5 
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TADLE 0 

Average predictive value of test items in ThorndikG Intelligence Examina¬ 
tion 10 tests from Form E f Pari subjects—109 ilet?i 9 


PBLCENTII.B 

lNTLHVAIfl 

INTEHVAL 

11ANQE 

11 

M 

D 

Criterion I 

01-100 

(463-479) 

-7 to 25 

7.7 

10 

81-90 

(448-162) 

0 to 46 

22.7 

9 

71-80 

(432-447) 

6 to GG 

37.7 

8 

01-70 

(406-431) 

14 to 131 

00.4 

6 


(387-405) 

39 to 136 

84.2 

3 

41-00 

(340-386) 

-21 to 149 

73.4 

4 

31-40 

(311-339) 

-34 to 160 

07,6 

5 

21-30 

(274-310) 

35 to 187 

104.1 

2 

11-20 

(163-274) 

2 to 207 

110.2 

1 

0-10 

(55-162) 

12 to 134 

62.6 

7 

Criterion II 

91-100 


— 2 to 8 

2.5 

10 

81-90 


-1 to 30 

9.4 

9 

71-80 


6 to 22 

12.8 

8 

61-70 


3 to 43 

19.8 

6 

51-00 


-12 to 40 

24.5 

4 

41-50 


—7 to 58 

26.7 

3 

31-40 


— 12 to 58 

22,1 

5 

21-30 


12 to 59 

35 9 

1 

11-20 


-1 to 68 

20.9 

2 

0-10 


4 to 32 

16.5 

7 
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TABLE 7 


Average predictive values 


CLASS 
1'NTSfl'V AL 

AYEJUaES, 
TABLE 1 

mruasfl, 

TAfiliE 2 

AYfclUGXB, 

TABLE 3 , 
DIVIDED IIY 2) 

JUW OF TnTlSlB 
AYEiUQEB 

D 

Criterion I 

iW 

21.1 

11.0 

12,3 

44.4 

3 

1MU 


27.7 


104.9 

6 



41.5 

34.7 

125.0 

5 

145-168 


47.7 

44.7 

162,0 

4 

121-144 


61.2 

47,2 

158,0 

3 

97-120 

54.1 

60,3 


175.3 

1 

73—96 

50.0 

65.8 

46.7 

103.1 

2 

49-72 

31.3 

21.3 

32,9 

85.6 

7 

25-48 

17,7 

0,6 

8.7 

36.9 

10 

Q-24 

13.0 

14,3* 


37.3 

9 

Criterion II 

217-240 

7.1 

3,4 

4,2 

14.7 

B 

193-210 

9.1 

0.1 


28.0 

6 

160-192 

10.2 

II.6 

13.1 

40.8 

5 

145-16B 

16.7 

13.8 

15.3 

4G.8 

4 

121-144 

16.1 

18,6 


47 6 

3 

97-120 

18.2 

18.8 

14.6 

51 3 

i 

73-96 

14.9 

21.0 

15.2 

61,1 

2 

40-72 

8.6 

7.1 


26.1 

7 

25-48 

6.8 

2.3 

3.0 

11.1 

10 

0-24 

4,8 

4.1* 

3.0 

11.9 

9 


* Estimated. 
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TABLE 8 


Average predictive values 


PBflCKNTlLE 

AYtillAdEB, 

AVEIUCIEB, 

AVIIlAdEfl, 
TABLE 0 
(divided nv2) 

9DM OF rnnuB 


inteiiyal 

TADLB4 

taulh 5 

AVEHaoeb 

D 


Criterion I 


91-100 

26.9 

3.7 

3.8 

34,4 

10 

81-GO 

40.5 

11.1 

11,3 

02.9 

9 

71-80 

50.2 

20.7 

18.8 

89.6 

7 

01-70 

52.7 

24,9 

30.2 

107.8 

6 

61-00 

04.2 

32, S 

42.1 

149.1 

3 

41-60 

50,0 

37,9 

30.7 

125.2 

4 

31-40 

54.9 

33,1 

33,8 

121,8 

5 

21-30 

63.1 

00.8 

62.0 

105.9 

1 

11-20 

41.8 

57.0 

55.1 

153.9 

2 

0-10 

28,1 

32.3 

20.2 

87.6 

8 


Criterion II 


91-100 

7,2 

1.5 

1.2 

9.9 1 

10 

81-90 

8.1 

3.2 

4.7 

10.0 

9 

71-80 

12.5 

6.3 

0.4 

26,2 

7,5 

61-70 

15.9 

9.0 

9.9 

34.8 

0 

61-00 

18.8 

9.9 

12.2 

40.9 

4 

41-60 

15.5 

13.6 

13,3 

42.3 

3 

31-40 

17.0 j 

12.1 

11.0 

40,1 

6 

21-30 

19.1 

18.3 

17.9 

52.3 

1 

11-20 

12.1 

18.9 

13.4 

45,4 

2 

0-10 

0.6 

10.6 

8.2 

25.2 

7.5 
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TABLE 0 

Average rank-tables J to 3 


class 

JNTEllVAL 

TADLPi 1 

table 2 


^ AVPfUdH 
| nANK 

1 

Cri tcrion 

1 

Criterion 

11 

Criterion 

i 1 

Cri torion 
11 

1 Criterion 

1 

Cri terion 
II 

217-240 

8 

s 

9 

1 9 

1 8 

8 

| 8.3 

103-216 

C 

G 

6 

i b 

1 5 

0 

5.8 

160-102 

5 

3 

5 

5 

1 6 

4 

4,3 

145-168 

1 

1 

4 

4 

4 

1 

2.5 

121-144 

4 

4 

2 

3 

2 

5 

3.3 

97-120 | 

2 

2 

3 

. 2 

1 

3 

2,1 

73-06 

3 

5 

1 

1 

3 

2 

2.5 

40-72 ' 

7 

7 

7 

7 

7 

7 

7.0 

25-48 

0 

0 

10 

10 

9 

9 

0.3 

0-24 

10 

10 

S 

s 

X 

X 

9.0 


TABLE 10 

Average rank— tables 4 to 6 


pehcentilb 

It,-T511YAL 

TABLE 4 

TAliUfi 5 

TABLE A 

AVB1UQB 

hank 

Criterion 

I 

Criterion 

II 

Criterion 

l 

Criterion 

II 

Criterion 

I 

Cri tori a n 
II 

91-100 

10 

9 

10 

10 

10 

10 

9.9 

81-90 

B 

a 

9 

9 

0 

0 

8.6 

71-80 

a 

7 

8 

8 

8 

8 

9,1 

61-70 

4 

4 

7 

7 

6 

6 

5.6 

51-60 | 

i 

I 

4 

6 

3 

4 

3.1 

41-50 , 

5 

5 

3 

3 

4 

3 

3.0 

31-40 

o 

2 

5 

4 

5 

5 

3.9 

21-30 

3 

3 

1 

2 

2 

1 

2,0 

11-20 

7 

6 

2 

1 

1 

2 

3.1 

0-10 i 

9 

10 

6 

5 

7 

7 

7.3 
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TjU3U3 II 

Ranges of difficulty of five intervals having greatest -predictive values as 
shown hy tables 1 lo 6—total possible ranged to 



LOWED INCIDENCE 

MOBT DIFFICULT 

uppeh 

incidence 

LE4BT DIFFICULT 

Tabic 1 | 

fCriterion I. 

73 

73 

87 

102 

[Criterion II. 

192 

Table 4 | 

Criterion L.,.. 

190 

[Criterion II. 

87 

190 

Tabic. 2 | 

(Criterion I.. 

73 

192 

[Criterion II. 

73 

192 

Table 5 j 

fCriterion I.. 

100 

202 

[Criterion II. 

Between 17 and 105 

73 

191 

Tabic 3 ' 

[Criterion I.. 

210* 

[Criterion II. 

73 

192* 

Tabic 0 < 

[Criterion I. 

87 

190* 

[Criterion II. 

87 

ISO * 




* Figures given for tables 3 and 6 were obtained by dividing che actual 
number by 2 in order to make them comparable with the ranges given for 
tables 1] 2, 4 and 5. 


CONCLUSIONS 

1. An optimum specific difficulty for predictive purposes is 
not indicated by the data presented in this report. The fluc¬ 
tuation of interval ranks shown in column “D ,J of the various 
tables would seem to indicate that there is none, There is, 
however, a best range of difficulty for predictive purposes sug¬ 
gested by the manner in which the data group themselves. 

2. If the five intervals having the highest predictive merit 
are selected from tables 1, 2 and 3, it is found that they cluster 
around the mean. Some tend away from the mean toward the 
most difficult end of the scale and others tend away from the 
mean toward the least difficult end of the scale. 

3. The ranges of predictive merit for each class interval shown 
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in column “R" follow closely the ranks of predictive merit 
shown in column "D,” 

4. That the conditions found are not peculiar to one test or 
examination is indicated by the degree of agreement shown by 
the summaries in tables 7 and 9, 

5. In order to overcome differences in the number included 
in each class interval, percentile intervals were introduced in 
tables 4,5,6,8 and 10. The seeming discrepancies in tables 
4,5 and 6, column "D,” as compared with tables 1,2 and 3 
disappear upon examination of the lower and upper incidences 
of the best range of difficulty, This is shown in table 11, 

6. Within the limits of the data presented, it appears that 
the test items having greatest predictive value lie within an 
area demarked by a point about 30 per cent above the most 
difficult end of the arbitrary scale and a point about 20 per cent 
below the least difficult end of the scale. The midpoint of best 
average predictive value lies near the mean of difficulty but 
toward the least difficult end of the arbitrary scale. 



FREQUENCY OF REPUBLICANS AND DEMOCRATS 
AMONG EMINENT AMERICANS 

HARRY DEXTER KITSON 
Teachers College, Columbia University 

There is considerable agitation among political scientists 
looking toward the application of the principles and methods of 
the laboratory sciences toward the understanding of political 
affairs, and the replacement of speculation and allegation with 
verifiable facts. There is particular interest in the psychologi¬ 
cal aspects of political problems 1 and in tho use of psychological 
methods in solving these problems. 2 

One of the most practical of these questions of political psy¬ 
chology is, what are the differences in personnel among the 
parties? With the end of securing some facts regarding this 
question the writer made an investigation of the frequency 
with which adherents of the two major parties, Republican 
and Democratic, are found among eminent Americans, The 
source for the data was Who's Who in America (Vol. XIII, 
1924-1925). Tabulation was made of 1000 names (men only): 
the first 500 in the book; and then, in order that results might 
not be affected by several members of a family whose name 
begins with A and who might belong to the same party, the 
second 500 names were taken from the middle of the book, 
beginning with those whose names begin with N. These 1000 
persons, representing approximately one-twenty-third of the 
men mentioned in the volume, may be regarded as a reliable 
sampling of the whole. 

Upon examining the biographical records of these men one is 

1 Merriam, C. E. Tho significance of psychology for the study of 
politics. Amer. Pol. Sc. Rev., August, 1924, 409-88, 

1 Dewey, A. Gordon, On methods in the study of politics. Pol, Sc. 
Quar., December 1923, 036-051; June, 1D24,218-233. 
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struck by the fact that a very large number of them do not 
acknowledge any political affiliation. Of the 1000 examined, 
635 or 03.6 per cent do not favor onG party with sufficient 
warmth to warrant saying so. Some may withhold the in¬ 
formation for supposedly diplomatic reasons. Many are prob¬ 
ably independent voters. Probably the greater number, 
however, belong to the large group of non-voters who are 
estimated to number about 50 per cent of the population at 
large. 


TAIJUE l 


OCCUPATION 

1 l'Ett CHUT 

Politician . 

5.7 

Writer .. 

14.6 

Lawyer. 

11.4 

Engineer...... ,. 

4.1 

Educator...,..... 

17.3 

Clergyman..... 

7.8 

Scientist..... 

5.0 

Physician. , , ....... 

0,8 

Army and Navy............ . 

4.1 

Artist..... .. ,,,,,,,. 

5,5 

Miscellaneous ........ t „ , 

17 2 


Total. 

100.0 



One way of accounting for this large number of apparently 
indifferent persons is to say that they belong to professional 
groups that are typically uninterested in politics. Some light 
on this question may be secured from a previously published 
investigation based on Volume XI of Who's Who. 3 This 
showed the occupational distribution given in table 1. Among 
these groups, the writers, engineers, educators, clergymen, 
scientists, physicians and artists are usually alleged to be un¬ 
interested in politics; in the above table they total 65.6 per 

3 Kitson, H. I}., and Culbertson, L. The vocational changes of one 
thousand eminent Americans. Vocational Guidance Magazine, I, 
March, 1923, pp. 128-130, 
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cent, about the same number as those in the present investiga¬ 
tion who did not express political preference. 

There were approximately a score of persons who admitted 
having been politically active on behalf of Prohibition, Populist 
and Progressive (1912) parties. Since they were so few they 
were not tabulated separately, but were included in the 63.5 
per cent not expressing preference for the Republican or Dem¬ 
ocratic parties, and the tabulation was restricted to those 
persons affiliated with the two major parties. The latter 
numbered 365, divided between the two parties as follows: 
Republicans, 253, Democrats, 112. That is, of the eminent 


TABLE 2 

Popular voles Jorthc Republican and Democratic presidential candidates 

1892-mO 


YEAH 

hepudlicanh 

DEMOCJIATO 

1892 

5,190,802 

5,554,414 

1890 

7,035,638 

6,467,946 

1900 

7,210,530 

6,358,071 

3904 

7,028,834 

5,084,491 

1908 

7,079,006 

6,409,106 

1012 

3,483,022 

6,286,214 

1016 

8,538,221 

9,129,606 

1020 

16,152,200 

9,147,353 

1924 

16,187,878 

8,438,272 

Total. 

79,116,021 

02,S75,473 


persons in America, who, in their biographies in Who's Who, 
confess allegiance to one or the other of the two major parties, 
25.3 per cent are Republicans and 11.5 per cent, or less than 
half that number are Democrats. In order for this difference 
to be statistically significant it should be compared with the 
numerical difference between Republicans and Democrats in 
the population at large. It is generally conceded that the 
former outnumber the latter. By how much, however, can 
not easily be determined, Perhaps the popular vote in Presi¬ 
dential elections is as good a single measure as may be em- 





344 


H/LUOT DEXTEH XITSON 


ployed, This vote during the elections of the past thirty years, 
the probable span of the political activity of these persons, is 
shown in table 2. 4 

If these figures indicate approximately the ratio of Republi¬ 
cans and Democrats in the population at large, they show a 
difference over the past thirty years in favor of the former 
amounting to 8,490,952, which is 15 per cent larger than the 
number of Democrats. Among the eminent subjects of this 
investigation, however, there were 112 Democrats outnumbered 
by 253 Republicans. The difference is 141, or 126 per cent. 
It seems almost incontestable, therefore, that there is a marked 
tendency among eminent men of the country who are politically 
affiliated, to affiliate with the Republican party rather than the 
Democratic. 

This fact, scientifically established, should now be explained. 
The explanation can not be a matter of prejudiced speculation 
or superficial conjecture* It should come rather from further 
investigation of the men concerned, from correlations between 
party preference and factors that may bear on it. 

In such a complex thing as political preference there arc 
probably several things that would constitute explanatory 
principles. One may be place of birth and residence. Another 
may be psychological—the typo of mind that makes for emi¬ 
nence may also produce a tendency to be sympathetic with the 
Republican party, Measures have been made of the intel¬ 
ligence of the inhabitants of various parts of the country. A 
correlation between such measures and the votes cast in differ¬ 
ent regions might indicate a relation between intelligence and 
party affiliation, Whatever be the explanation it should come 
only in terms of scientifically investigated facts. 

From this study in political psychology several significant con¬ 
clusions emerge: (1) the majority of eminent Americans appear 
to be politically indifferent; at least, they do not confess party 
allegiance in their published biographies. If this omisaion means 
lack of interest it indicates that the country suffers from lack 

4 Chicago Daily News Almanac and Year-book, 1925. 
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of political leadership on the part of those who ought to lead, a 
condition already described in the elaborate study of Non¬ 
voting by Merriam and Gosnell. 6 (2) Among the eminent 
Americans who acknowledged party membership, Republicans 
are found to be more than twice as numerous as Democrats. 
(3) The most interesting feature of the investigation is the 
demonstration that the personnel of political parties can be 
made a subject for scientific investigation. By means of 
scientific investigations such as the one here reported, much 
information may be secured about such questions as: the 
influence on party choice of place and data of birth; place of 
residence; political faith of father or husband; occupation, etc. 
In short, there is reason to believe that by the assiduous appli¬ 
cation of scientific method, such as is here illustrated, practical 
and theoretical politics may ultimately be emancipated from the 
field of speculation and mystery and may be grounded on a 
basis of facts. 

6 Merriam, C, E., and Gosnell, H, G. Non-Voting, Causes and 
Methods of Control. Chicago, University of Chicago Press. 1924. 



"WANT” AND "SOLUTION” ADVERTISEMENTS 
EDWARD K, STRONG, Jn., and J. E. LOVELESS 
Stanford University 

The writers maintain that there are two major objectives in 
advertising; first, to make a reader want, and second, to present 
a solution, i.e., to show how his desire may be adequately satis¬ 
fied by means of the advertiser's commodity. The writers 
maintain further that unless the individual feels a want it is 
almost useless to discuss the solution. Consequently, making a 
man want (if he does not already want) is the more fundamental 
of the two aims and, for the sake of advertising efficiency, 
should come first. 1 

The validity of this thesis might be established by contrast¬ 
ing experimentally the effectiveness of two sets of advertise¬ 
ments; one designed only to arouse wants, the other only to 
present the adequacy of the solution. However, as the survey 
of many advertisements demonstrates, very few advertisements 
play up only one of these objectives. Thus, to carry out an 
experiment contrasting these two elements as such would 
necessitate the preparation of the required advertisements. 
Such artificial advertisements have been used to good effect 
by some experimenters. In the present experiment, however, 
it was deemed better to avoid artificiality and to employ ad¬ 
vertisements that have actually appeared in high-priced space, 
Also, it seemed better to make each advertisement complete as 
regards the presence of both "want” and "solution” elements, 
and to contrast the advertisements by contrasting the emphasis 
these elements received. 

Roughly speaking, current advertisements may be classed 
in three groups; first, those emphasizing primarily the want; 

1 Eora complete statement of this proposition, see E. K. Strong, Jr., 
Psychology of Selling and Advertising, 1025. 
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second, those emphasizing primarily the solution; and third, 
those stressing both factors about equally. Since the majority 
of present day advertisements fall in the second group, examples 
of “solution” advertisements were easy to obtain. Examples 
of the first group—“want” advertisements—were far more 
difficult to find. Indeed, the majority of such specimens as 
were found had to be tinkered with to some extent to bring them 
into the first rather than the third group. 

This investigation aims to measure the relative merit of 
stressing the "want" or the "solution” element in advertising, 
the effectiveness of each type being determined by the extent to 
which it makes memorable a trade-name. The investigation 
centers around forty advertisements, of which twenty emphasize 
the want element and twenty the solution element. The 
problem is not to measure the relative effectiveness of these two 
elements as such , but rather to measure the relative effectiveness 
of two groups of advertisements in both of which both elements 
appear, but with contrasting instead of equal emphasis. If 
significant differences are found under such conditions, it 
would seem that greater differences must be obtained if the two 
elements be definitely and precisely contrasted. 

In the case of the ten advertisements reproduced below 
the trade-name appears on the average 3.3 times in the “want” 
advertisements and 4.5 times in the “solution” advertisements; 
and more space is devoted to describing the trade-named com¬ 
modity in the latter group than in the former. This condition 
is characteristic of the entire forty advertisements used in the 
study. Now, many might agree that "want” advertisements 
are superior to "solution” advertisements in the case of readers 
who are not interested, while maintaining that once a reader is 
familiar with the product a “solution” advertisement is superior 
because it emphasizes the trade-name to a greater extent. It is 
a question, however, whether repetition of the name, and space 
devoted to a description of the article, contribute more to im¬ 
pressing the name on a reader's memory than does copy that 
arouses desire. 

It is generally recognized, of course, that when prospective 
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buyers are not familiar with the advertised commodity it is 
necessary to "educate” them. In doing so their wants are 
usually emphasized. But when they are familiar with the com¬ 
modity the usual practice is to emphasize the trade-name, 
considerably at the expense of the want. Most authorities 
would probably agree that our "want” advertisements would 
be more efficient in educating pvo9pecta than our "solution” 
advertisements. But judging from the advertising that appears 
in current publications, most authorities would claim that our 
"solution” advertisements would be more effective in selling a 
specific trade-named commodity in contrast with competing 
trade-named commodities. This experiment is designed to 
throw light on this last, point. 

Consequently, these two types of advertisements are not 
here measured in terms of the desire they arouse for the goods 
but merely in terms of the extent to which the tradename is 
impressed on the mind of the reader. If then a "want” advertise¬ 
ment (such as 10-W reproduced below), which devotes only one 
paragraph to the commodity and mentions the trade-name but 
three times, impresses that name upon the reader to a greater 
extent than does a "solution” advertisement (such as 10-S) 
which gives half of its space to the commodity and mentions 
the trade-name five times, we must conclude that "want” ad¬ 
vertisements are superior to "solution” advertisements not only 
in the case of educating people to buy, but also in the case of 
reminding them to bug a specific trade-named commodity. 

Below there are reproduced five pairs of advertisements il¬ 
lustrating the two types—"want” and "solution”—on which 
this investigation is based. The first three pairs are examples 
of "want” advertisements that were markedly superior to 
corresponding "solution” advertisements. The last two pairs 
are examples of the reverse. In each case, the experimental 
efficiency and margin of superiority is indicated (percentages 
taken from table 2), 
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Advertisement 10-W. 14 cent superior to 10-S; experimental efficiency 

40 per cent 


The big party she missed 

For months she had been looking forward to this affair—probably the 
most gala event of the winter season. 

And more than that—the man who was to take her was looked upon 
as the one real "catch ' 1 in her set. 

A week before the big niglit she felt a dry, rasping hitch in her throat. 
She neglected it and kept right on going. 

A few days later her throat was so inflamed she could hardly swallow 
food. And then a rapidly rising temperature. 

The doctor ordered her to bed—and kept her there three days. On 
the evening she wanted most to feel fit, she was confined to the house 
like a little old lady—and the others were dancing. 

Don't let Bore throat throw you out of step with the pleasures you've 
planned. 

Guard against this trouble by taking the simple precaution of using 
Dixo f l, the safe antiseptic. Have Dixol handy always in your bathroom. 
It is a valuable preventative for throat irritations and the more sorioue 
ills that so often follow. 

DIXOL 


Advertisement 10-S . Experimental efficiency 35 per cent. 

FOR SORE THROAT 

A Safe Antiseptic 

Extra strains mean a lowering of bodily resistance and demand a 
precaution against infections. 

Sore throat is a result of infection in the mucous membranes in the 
throat. The only way to prevent it is to ward against the germs that 
cause it; and the best way ie by gargling the throat with an efficient 
antiseptic. 

Dixol is not only an efficient antiseptic but ip thoroughly pleaaant to 
use, and safe at all times. It is the result of intensive scientific study of 
the infectious sources of sore throat. Dixol is specially prepared to 
specifically combat bacterial onsets upon the delicate, sensitive mem¬ 
branes that line the throat. 

Even a slight sore throat is an annoying inconvenience. And a bad 
one means a fever and confinement to bed. Guord against any such 
attack by always keeping a bottle of Dixol handy on the bathroom shelf. 
And don't wait for a dry rasping hitch in the throat—gargle regularly 
with warm water and Dixol. 

DIXOL 
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Advertisement MF. U per cent to f-&; experimental efficiency &G per cent 
From the diary of any DmUon owner 

I have found a car that ig a true comp anion. 

It never whimpeTB, never grumbleB. What I want it to do it does— 
willingly, efficiently. 

Wherever I want to go, it takes me—through heavy traiTic without 
straining my nerves or my patience. It leaves the paved roads for 
rough roads without a murmur. Even seems to Bmile in the joy of going 
where few will follow. Scorns to resent the rear end of a car ahead. 

It holds the load and follows its course with something akin to in¬ 
stinct—'like a horse that knows its way and needs but gentle guidance. 

The contentment I feci behind its wheel makes my motoring a sooth¬ 
ing pleasure. Its ready power and effortless performance let me relax 
when I drive. To sit and ride for hours is like being snugly settled at 
home in my big easy-chair, with the world flyiug by. 

My Dan ton ia healthy and vigorous, like a spirited animal in pink of 
condition. It ia quite unfamiliar with repair shops, for it needs but 
little attention to keep it always in perfect trim. With a soft cloth I 
can renew its sleek appearance after any ordinary run. From my Beat, 
in scarce half a aecoudj I can at any time lubricate all moving body parts. 
No ponder there's never a whine from its stalwart frame. 

Above all, I can always TRUST it. 

Who wouldn't call such a car a Companion 1 

DANTON MOTOR CARS 


Advertisement I-S. Experimental efficiency 71 per cent 

Economical, Care-Free Service 
Far Above Its Price-Class 

It ia not too much to say that the Danfcon is one of the moat skilfully 
engineered cars in America. 

It is likewise true that in many prdcaaaea of its production important 
economies, with better and finer results, have been achieved. 

Translated into concrete terms, this means a car selling for consider¬ 
ably less than $1,000, that accelerates from 5 to 25 miles an hour in eight 
seconds; that delivers its reliable mileage at maintenance and operating 
costs so low as literally to amaze. 

How Danton engineering Bavee the owner money is illustrated by a 
score or more of structural details. 

In ordinary construction, the power impulses, however smooth the 
motor may be, arc transmitted to the chassis, while shock and vibration 
due to road roughness are likewise transmitted to the motor. The 
front cricl oF the Dnnton motor is mounted upon a floating platform 
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spring, which actually increases motor smoothness and protects the 
motor from road Bhock. 

So throughout the entire car—at every turn, advanced engineering 
and precision manufacturing save for the owner. 

Thus, in the Ban ton the buyer gets a car that provides economy in the 
price, and even more important economy in the low cost for which it 
returns its reliable, carc-frce service. 

D ANTON MOTOR CARS 


Advertisement l/ r W. 13 'per cent superior to 1/+-S; experimental efficiency 

\1 per cent 

Don 1 1 Take Your Shower in the Garden I 

How orten have you wished you had worn rubber boots anil a raincoat 
when watering the lawn or garden? How often have wet shoes and 
clothing marked the end of what should have been an enjoyable task? 

The user of Good Luck Garden Hose never experiences these annoy¬ 
ances. From the time he starts unrolling it to the time it is put away 
again, lie finds Ilia task nn easy, even pleasurable, one. Good Luck hose 
ia r, built to stay alive" and give long unfailing service. It rolls and 
unrolls easily, lies flat and never Irinka, It thus prevents the annoyance 
caused by “stubborn" hcae; and since it will not kink it docs away with 
the many leaks that waste water and sprinkle the user instead of what 
should be sprinkled. 

You can keep dry and cheerful if you uae Good Luck Garden Hose. 
GOOD LUCK GARDEN HOSE 


Advertisement. Ur* S. Experimental efficiency 28 per cent 


Six Protecting Plica 

Consider how Good Luck hose is mndeT Around the live rubber tube 
arc six tightly wrapped layers or plies of stout cotton fabric filled with 
rubber gum and encased in a tough cover. Tube, plies and cover are all 
vulcanized together 1 into a solid yet flexible wall. The result iB a light, 
strong garden hose which gives years of survioe around house or garden. 
Good Luck Hose is “built to stay alive”, because it is built of live 
materials combined with Jong manufacturing experience. 

Good Luck Garden Iiosc has a water channel, because this is the 
logical size for hose to be used with house or lawn sill cocks. Sizes 
smaller than will not deliver all the water from \ n hose fittings, and 
larger sizes will not deliver enough more than to justify their in¬ 
creased weight and expense. 

Ask your dealer to show you Good Luck Garden Hose, 

GOOD LUCK GARDEN HOSE 
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A due lament / r W. S per cent inferior to 4-S; experimental eiRciency 

£0 percent 


J, Bufc, DOROTHY, Balad forks go on the INSIDE 1” 

Dorothy changed the forks with a start, She resented Mary's tone 
of mingled surpriso and roproval. But she rosonted more the fact that 
,she didn’t know where the ealad forks went. No wonder, either. There 
wore no salad forks at home, nor bouillon spoons, nor many of the other 
Beautiful things they used at Mary 'b house. Dorothy folt as though she 
had missed much—because hex rnotheT hadn't enough silverware. 

You should have enough silverware of beauty and correctness to make 
possible correct and gracious serving at every family meal. It should 
help your children to be ao familiar with correct usage that good table 
manneTB are their natural inheritance. 

But perhaps yours doesn't 1 Even now you may be "getting along' 1 
with silverware that falls short of your taste and desire—all because you 
fear the expense of purchasing the necessary pieces. 

But you need not fear it, In House of Burgundy Silverplate you can 
complete your silvoT service at surprisingly little outlay. You may 
purchase in quantities as small ns you desire the important niceties of 
table setting—bouillon spoons, salad forks, coITee spoons or serving 
pieces. Thus you may acquire, a little at a time, silverware whose 
beauty and durability will give you lusting satisfaction. 

And. when you need more pieces in the chosen pattern, you will be 
able to get them easily.; for the lending dealers always have the newer 
House of Burgundy patterns in their stock. 

HOUSE OF BURGUNDY SILVERWARE 


Adverliseinent $-S. Experimental efficiency, 53 per cent 
Hidden Treasure 

If the plating of a Super Tlate spoon were peeled back at the two tcbI 
points, it would show clearly the exact meaning of the phrase, “Solid 
Silver Where It Wears". For the pieces that are in constant use—tea, 
dessert, soup and table spoons, breakfast and dinner forks—have hidden 
beneath the surface of a scientifically applied plate, little blocks of Bolid 
silver inlaid at the back of handle and back of bowl in the new SupcT 
Plate—Inlaid from the House of Burgundy. 

All other pieces are scientifically plated to resist wear, making the 
most desirable table silver the discriminating hostess could ask for. 

Tor nearly half a century the House of Burgundy has been manu¬ 
facturing quality silver plate and has established for itself an enviable 
reputation for high grade merchandise of superior quality and beautiful 
design. 
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The price for this fine quality in a rare assortment of beautiful 
patterns is reasonable, and your jeweler will gladly quote you on what¬ 
ever assortment you may be interested in. 

HOUSE OF BURGUNDY SILVERWARE 


Advertisement 8-W. 11 per cent inferior to 8-S ; experimental efficiency t 

par cent 


Little Harmonies 
that make life more cheerful 

"I want to tell you how happy Satinette has made me/' writes Miss 
Agnes Miller of Chicago. "I have just finished enameling the furniture 
in my bedroom. A week ago my chiffonier was cherry, my bureau 
yellow maple, my chairs walnut, and my bed mahogany. Now every¬ 
thing is a perfect harmony of color, and my room is simply fairyland." 

"Speaking of miracle?/' writes Mr. George Baker of Oakland, Cali¬ 
fornia, "I wish you could see my study-den now. Two years ago I 
partitioned olT a room in the attic as my own quiet retreat, From time 
to time I added to its furnishings with old odds ondendfc from all over the 
house. Finally it looked like a storage attic of worthless cast-offs, for 
everything looked dingy and shabby and nothing matched. Last week 
I worked out a simple color scheme and started in with Satinette. Now 
my study-den is the cheeriest room in the whole house and my friends 
won’t believe I worked the miracle myself." 

Every man and woman will appreciate the experiences given above. 
Jt is no longer necessary to tolerate the annoyance of having furniture 
that doesn’t "match", that's Bhabby and unattractive. 

With Satinette Enamels it is so easy to create a harmonious and cheer¬ 
ful color scheme, bo easy to make old pieces freBh and like new, that 
countless people are finding its use a simple and pleasant way to work 
miracles in brightening and re-juvenating their homcB. 

SATINETTE ENAMEL 


Advertisement 8-S. Experimental efficiency, 39 per cent 
The Mellow Beauty of Satinette 

So clean, bo clear is Satinette's white that it seems like driven snow. 
So easily does it wash that it seems like fine porcelain, So enduringly 
does it wear that Satinette woodwork goes year upon years,—without 
cracking, without yellowing, without losing its beautiful appearance. 

There is nothing cold or harsh about it. It dries with a mellow, soft- 
toned finish without rubbing, and possesses colonial-like dignity that 
reflects warmth and refinement. 
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Like good china and fine lineup Satinette enameled woodwork ia a 
possession that warrants pride and pays for itself in long service and 
enduring satisfaction. 

China-Ukc in fclic only word that describes the lustrous beauty of the 
•Satinette finish. 

SATINETTE ENAMEL 


procedure 

Twenty commodities were selected and two advertisements 
were prepared for each, one stressing the want element and the 
other the solution or commodity. In nearly all cases these 
were direct adaptations from advertisements in actual use. 

In other words, twenty pairs of companion advertisements 
were prepared—forty advertisements in all, each "want" ad¬ 
vertisement having ita corresponding "solution" advertisement. 
These advertisements were then split into two groups, so that 
Set A contained ten "want" and ten "solution" advertisements 
while Set B contained the corresponding ten "solution" and ten 
"want" advertisements. Thus each group had the full twenty 
commodities represented by an advertisement, while each group 
furnished a check against the other. In testing, the subjects 
were likewise divided into two groups, one for each set of ad¬ 
vertisements. The general instruct ions in all cases were to 
look over the advertisements as the subjects saw fit, to read 
any they wished to read and to skip any that were uninviting. 
To put emphasis upon reading only what was of interest, a time 
limit of ten minutes was announced in three of the four experi¬ 
ments, with the explanation, that the interval was too short for 
one to read all the advertisements in the set. And to insure 
against anyone remembering all the advertisements, ten merely 
extraneous advertisements were included in two of the four 
experiments. 

The three tests 

After the subject had finished, or when the time limit was up, 
the following tests were employed, 

Test 1 was a recall test, the instructions being to write down on 
-a sheet of paper all the trade-names that could be recalled. 
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Test 2 was a controlled association test. The twenty commo¬ 
dities were announced one by one and the subject was requested 
to write down the appropriate trade-name as each was called. 

Test 3 was a recognition test. Twenty new trade-names were 
mixed in with the twenty used in the advertisements. If the 
subject recognized the name when announced or exhibited 
visually lie recorded a otherwise a Two methods 

of scoring the recognition test data were employed. In the 
first case the per cents of correct recognitions were alone con¬ 
sidered, In the second case the per cents of incorrect recogni¬ 
tions were subtracted from the per cents that were correct. 
The former probably measures the total impression made; the 
latter the extent to which the correct name is definitely fixed 
in mind. 2 

The four experiments 

Because of differences in the subjects tested, and of some 
variation in the experimental procedure, four experiments may 
be denoted which are tabulated on page 356. 

In any experiment it is necessary to eliminate the effect of ex¬ 
traneous factors so that the final figures will measure only the 
single factor under consideration. This was made possible 
by the experimental procedure outlined above. Individuals, 
for example, differ markedly in their ability to observe and 
remember. The effect of this extraneous factor is eliminated 
here in that each individual is tested with respect to an equal 
number of both kinds of advertisements, and consequently 
his superior or inferior memory affects equally both sides of the 
equation. The effect of differences in intrinsic interest in com¬ 
modities was eliminated in that there was a “want” and a 
“solution” advertisement for each commodity, and so these 
differences also affect both sides of the equation. Again, it is 
recognized that the first and last advertisements in a series are 

2 Those three tests would seem to measure the extent to which the 
tradenames were noticed and remembered, To get some idea of which 
advertisements arc most thoroughly read and remembered, further stud- 
ice arc planned. In these, individuals will be tested on Lhe subject mat- 
ter of the advertisements; also on their ability to recognize the Last 
paragraph nf mi.eh advertisement. 
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better remembered than those in the middle of the series. The 
effect of this factor was eliminated in that each pair of indi- 
victuals was supplied with a set of advertisements arranged in a 
different order. For example, the order given in table 1, below, 
is merely the order that obtained in the case of one pair of 
individuals. 
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* The visual method was possibly a fairer test inasmuch ns it more 
nearly approximated the original presentation of the tradename, it 
being a visual stimulus in the advertisements. 

| This recall teab was omitted in experiment IV since it was thought 
at the time that the results of this test might influence the response to 
the otheT two testa. There is no evidence, apparently, that it did. 

New trade-names were substituted for names in actual use* 
And to obtain a fair assortment of names that were neither too 
easy nor too difficult to remember considerable experimentation 
was first carried out. 



TABLE 1 

Showing the experimental procedure 


Half of the 60 individuals tested, handled Set A; the other half, Set B. 
The data show the percentage of individuals that recalled the trade¬ 
name. 
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For the purpose of making the experimental procedure clear, 
the data secured in the Recall Test in experiment III is given 
below in table 1. In this experiment ten additional advertise¬ 
ments, the very same in both cases, were included in both Set 
A and Set B. 3 The figures in the table represent the percentage 
of individuals who recalled the trade-names. Thus, 70 per 
cent of the individuals who handled Set A recalled “Danton” 
after having seen the Danton "want" advertisement, whereas 
only 45 per cent of the individuals who handled Set B recalled 
that trade-name after having seen the companion Danton 
"solution" advertisement. The average percentage for the 
ten “want” advertisements in Set A was 24.3 per cent, in Set 
B, 23.7 per cent, a final average of 24.0 per cent. The average 
for the ten “solution" advertisements in Set A wag 20.5 per 
cent, in Set B, 17.6 per cent, a final average of 19.05 per cent. 
This gives 26 per cent greater efficiency for the “want" 
advertisements. 


RESULTS 

“Want” advertisements are superior to “ solution ” adtrcrfa'&menta 

Table 2, presenting the data from experiments III and IV, 
shows the per cent of individuals who remembered the trade- 
names from “want” as compared with “solution” advertise¬ 
ments. The first five columns of data refer to the twenty 
“want” advertisements. The second five columns to the cor¬ 
responding “solution” advertisements. Column 11 gives the 
differences between the two types of advertisements. Thus 
the trade-name in the “want” advertisement of Danton auto¬ 
mobile is remembered by 86 per cent of 84 subjects, the trade- 
name in the “solution” advertisement by 71 per cent of 86 
subjects, a difference of 15 per cent in favor of the “want” 
advertisement. 

1 No significance Bhould bo attached to the data from the ten addi¬ 
tional advertisements. They were selected at random and inserted 
merely for the purpose of enforcing a “weeding out" process in the 
cose of the twonty other advertisements. 
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Columns 1 and 6 present the data from the Recall Test. 
This test was not used in experiment IV, so that the data are 
based on 56 individuals, not 170. Columns 2 and 7 present the 
data from the Controlled Association Test. Columns 3 and 8 
give the results of the Recognition Test when only correct 
recognitions are considered; columns 4 aucl 9 when incorrect 
are subtracted from correct recognitions. 

If the efficiency of the "solution” advertisements is expressed 
as 100 the "want" advertisements are 20 per cent superior, 
as based on the recall test; 11 per cent qs based on the associa¬ 
tion test; 5 per cent as based on the recognition test (correct 
recognitions alone considered); and 8 per cent superior, as 
based on the recognition test where correct and incorrect 
recognitions are both considered. A final summary gives 9 
per cent superiority of the "want” advertisements. 

It is quite possible that others may not agree with us as to 
the classification of these forty advertisements. It may be that 
some of these advertisements arc not good examples of "want” 
or "solution” advertisements, or so poorly worded as not to 
be interesting. It is even more likely that some of the wants 
that are appealed to in the "want” advertisements are common 
to older people but not particularly potent among college stu¬ 
dents. This may be the explanation as to why the “want” 
Satinette Enamel advertisement (8-W) was remembered by 
fewer porsons than the "solution” advertisement (8-S). 

Table 3 presents summaries of the four tests in experiments 
I to IV expressed in the form of ratios. (Table 2 presenta the 
data from experiments III and IV combined.) Thus in the 
case of the Recall Test the "want” advertisements were found 
to be 8 per cent superior to the "solution” advertisements in 
experiment I, 10 per cent superior in experiment II and 26 
per cent superior in experiment III. The average is 16 per cent 
when the three percentages are weighted according to the 
number of subjects in each experiment. 

The summary of all tests in the four experiments gives a ratio 
of 111 to 100 in favor of the "want” advertisements. 

Experiment I was a preliminary try-out. After experiment 
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TABLE 3 

Showing the superiority of "want ” advertisements to "solution” adver¬ 
tisements expressed in the form of ratios 
The results of tha three tents in the /our experiments are presented- 
also n general summary. * 
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* The A.D. of the difference of G per cent in the Controlled Association 
Test, Experiment III is 7.0, The 6 per cent difference is accordingly 
0.-8G times its A.D. The A.D. of the difference of 13,2 per cent in the 
Association Test, Experiment IVis 5.6, The 13.2 percent is accordingly 
2.4 times its A.D. The A.D, of the difforonco of 10.S per cent in tho 
Association test, Experiments III and IV combined (see table 2) is. 
4.6. The 10.8 is accordingly 2.3 times its A.D. On this basis the final 
difference of 11 per cent summarizing 14 testa must be judged a signifi¬ 
cant difference. 

The amount of the average deviations of the averages is affected 
primarily by the number of subjects and whether the advertisements 
are all very well or poorly remembered on the one hand or remembered 
about half of the time on the other hand, (The A.D. of the Average 
would be much smaller if the advertisements wore remembered by 
90 per cent or 10 per cent of tho subjects than if by 50 per 
cent of the subjects.) Ab advertisements wore selected bo ns to 
include the whole range from well to poorly remembered the A.D. 
has been in a sense deliberately made large, The ratio of the 
difference to the A.D, of the difference, in addition to the above 
factors, is dependent upon the difference between "want” and "solu¬ 
tion 11 advertisements. Here again the deliberate intention of the 
experimenters was not to use advertisements in which these elements 
were clearly distinguished but ratheT advertisement a in which these 
elements were present, one being emphasized more than the other. 
It seems therefore that tho consistency with which "want” advertise¬ 
ments arc found superior to "solution” advertisements is a more reliable 
index of the significance of the fmaWHffercnceof 11 per cent than that to 
bo obtained by statistical expressions of variability. 
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II was performed eeveral of the advertisements were materially 
revised and fully half of the remainder were revised slightly.. 
It iB believed that the data in table 2 are accordingly more 
reliable than those of tabic 3, but for comparison both are 
presented. Whether “want” advertisements are 9 or 11 per 
cent superior to “solution” advertisements is immaterial. The 
significant point is that they arc about 10 per cent superior 
when measured in terms of the memorability of the trade-name. 

Any change in advertising is decidedly worthwhile that will 
increase the number of those who remember an advertised 
trade-name. This is particularly true if the more efficient 
advertising not only increases the memorability of the trade¬ 
name but at the same time is primarily designed to arouse a 
desire for the goods. 

Advertisements are noticed and remembered to the extent that they 
appeal to existing interests 

A measure of the extent to which each of the twenty com¬ 
modities was noticed and remembered is given in column 1 
of table 4. The percentages in this column arc averages of 
columns 5 and 10 of table 2, i.o., the averages of the pairs of 
“v/ant” and “solution” advertisements. Tims 79 per cent 
remember “Danton Automobile” while only 30 per cent re¬ 
member “Itayite Auto Enamel.” 

Why is an auto trade-name remembered by more than twice 
as many persons as an auto enamel trade-name? The writers 
contend that this is the case, other things being equal, because 
an auto is of far more interest to young people than is an auto 
enamel. Our whole thesis is that people buy what they want, 
or have been made to want, they pay attention to and remember 
what they arc interested in, and without interest and desire 
there is minimal attention or memory. 

Experiment V was devised to throw some light on this point. 
Ninety-four college men and women were asked to arrange the 
twenty commodities (no trade-names were supplied) in order 
of merit according as they would buy them, on the supposition 
that they had more than enough cash to buy all of the twenty. 
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The order of merit from this experiment is given in column 
3 of table 4. In column 2 is given the order of merit of the data 


table 4 

Showing the extent to which the memory oj trade-names is influenced by 
desire for the commodity* 
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Dan ton Automobile. 
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Empress of Cumberland Meditcr- 






rancan Cruise. 
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Thora-bred Dog Biscuit.. 
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Lisfca-Blanca Tooth Paste. 
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Kool-Kraft Suit. . ....| 
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Fireside Tomato Soup. 
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IIouso of Burgundy SiWcrwaro. 
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Durex Battery. 

56 
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Mercury Auto Safety Light.. 

40 
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Yapitfl Eirofoam. 

44 
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Dixie Range...... 
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Mytho Hair Color Restorer. 
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Dixol Antiseptic. 
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Comfo Davenport Bed..„ „ 

41 
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Logan Lawn Mower. 
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Glow-tone Window Shades. 
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Good Luck Garden Hose... 
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Satincfcte Enamel. 

34 
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TUyito Auto Enamel. 

33 

19 

13 
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* The item Tru-flex Bed Spring ia omitted from this table because 
■by error hosiery was substituted in Experiment V. 


in column 1. The correlation between columns 2 and 3. is 
0.61. 

Only in the case of no. 16, Thovo-bred Dog Biscuit, is there 
Any striking disagreement in the two orders of merit. This 
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exception really proves the rule. In experiment V the BUbjects 
were given only the two words "dog-biaouit " Most naturally 
they would rate it very low. If the item had been "food for 
your dog" the rating would undoubtedly have been different, 
When the advertisements were before the subjects, the idea 
"dog” was more prominent in their minds than that of “dog- 
biscuit.” The subjects responded to the advertisement in 
terms of their interest in clogs. If this item is disregarded the 
two orders of merit are obtained that appear in columns 4 
and 5. The correlation in this case is 0-79, 

Other things being equal, a person notices, reads and re¬ 
members those advertisements which deal with hia desires. 
If he docs not want a commodity he usually does not see the 
advertisement at alh It is useless to attempt to arouse in¬ 
terest; one must start with an already existing interest and 
build on it. 

Actually a packing concern sells “dead cow.” There is no 
interest in that and if so advertised there would be no sale. 
"Canned meat” is of more interest and most advertising has 
been on this basis. Hut women today five still more interested 
in "leisure time,” time to play bridge, go to the movies, play 
with their children, etc. One advertiser ia now selling ‘‘dead 
cow’ 1 by emphasizing “leisure time.” Here is an example of 
the proper utilization of existing interests. By causing a 
woman to realize that time consumed in cooking meat could be 
saved by buying canned meat, a greater interest ia attached to 
the canned moat than can be stimulated by any discussion of 
the qualities of the meat itself. 

SUMMARY 

1. It ia maintained that there are two major objectives in 
advertising: first, to make a reader want, and second, to give a 
solution to show how his desire may be adequately satisfied by 
means of the advertiser's commodity. 

Nearly all those writing on advertising copy have distin¬ 
guished two general types of advertisements, or at least two- 
general typos of copy, These have been described in a variety 
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of ways, such as: human-interest vs. reason-why, short-circuit 
vs. long-circuit, suggestion vs. argumentation copy. It is 
maintained that these classifications arc inadequate. The 
two major objectives arc: to arouse a want and to present a 
solution. 

2. The basis of interest and the chief factor in memory is 
desire. It has been shown that the order in which trade-names 
are remembered is substantially the same order in which people 
are desirous of buying the commodity. One's interests cause 
one to read the advertisements that appeal to these interests 
and to remember the solutions to these desires, namely the 
trade-names. 

3. Of tlie factors that strengthen a bond in learning the so- 
called factor of "effect” has not yet received its proper recog¬ 
nition, as contrasted with the emphasis given to "repetition," 
“intensity" and the like. 

In this experiment the "want," advertisements contained 
fewer repetitions of the trade-name and less space devoted to 
describing the trade-name than the “solution" advertisements 
yet the "want" advertisements produced greater memorability 
of the trade-name. 

4. The moat efficient advertisements, other things being 
equal, are those that arouse a want for the commodity, even 
when the efficiency is measured not in terms of desire to buy, 
but in terms of the memorability of the trade-name. 

This conclusion should not, however, he carried to an extreme. 
Not only must prospective buyers be made to want but they 
also must be convinced that the advertised commodity will be 
an adequate solution to their wants. Arousal of wants and 
.satisfaction of those wants are the first and third steps in the 
whole process. But the intermediate step of convincing the 
prospect that the advertised solvation will satisfy his wants must 
be present also. 



PHENOMENAL MEMORIZING AS A "SPECIAL 
ABILITY" 


HAROLD ELLIS JONES 
Columbia University 

Theories of behavioral constitution have sometimes assumed 
the existence of special capacities in complex traits: peaks of 
talent rising conspicuously above an individual's general ability 
level. This doctrine finds a common expression in the belief 
that the feoblc-rnindod tend to show a high development of 
“memory"—a widespread popular view, which has considerable 
support in psychological literature. Restated in terms of the 
distribution curve, the theory implies that individuals in the 
lowest percentiles in general ability may be found in the highest 
percentiles in the ability to memorize and retain simple ma¬ 
terial, We have, for example, the following statement by 
William James (1): “Imbeciles sometimes have extraordinary 
desultory memory .... the mere organic retentiveness of a 
man need bear no definite relation to his other mental powers." 

Tredgold (2) observes: “In a considerable proportion of 
idiot-savants the gift is one of memory in some form or other, 
and of this many interesting and remarkable examples have 
been cited." 

See also Forbes Winslow (3); “Idiots have exhibited the 
faculty of retention to a remarkable extent, and men of very 
limited and circumscribed powers of reasoning and of most 
defective judgment have had memories distinguished for their 
tenacity." 

Similar references are frequently found, to “imbeciles with 
unusually tenacious memories/ 1 Ireland (4); to “remarkable 
memory for places exhibited in certain idiots of low mental 
capacity," Gricsinger (5); or to “idiots found to possess a special 
faculty of storing in their brains .... masses of figures like 
railway time tables and budget statistics/' Lancet (6). 
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Making allowance for the non-specific use of the terms 
idiot and imbecile, it is nevertheless apparent that many 
writers during the past few decades have agreed with Winslow 
in the opinion that “great vigor of memory is often conjoined 
with ft low order of intelligence." 

If we turned to the actual case records, we find very little 
beyond a repetition of the claims already stated, reinforced by 
anecdotes that are entertaining but not always persuasive, 
Tredgold cites the case of a patient in the Earlswood Asylum, 
who made a specialty of biographical history, “It is only 
necessary to mention to him the name of any prominent per¬ 
sonage, in early or ancient history, and out there flows in a 
steady unhesitating stream a full account of his birth, life and 
death. His knowledge has been acquired by poring over bio¬ 
graphical details in such books as were available. . . . 

Barr (9) in connection with the problem of echolalia, gives 
the following report of an inmate of his institution; 

IC. M. M., idio-imbecilc, white, male, epileptic, aged twenty-two 
years. Healthy up to the age of sixteen months. He began to talk with 
theeaso of a normal child, but early developed a habit of peculiar 

repetition.His precocious memory jugt at this period, coupled 

with these abnormal repetitions, first attracted the attention or those 

about him an evidencing something wrong.Hi« memory is 

indeed phenomenal. He recalls not only the visits ot his parents and 
other incidenfca occurring during the year, but also the names of bays 
and attendants he has neither seen nor heard of for years, and he will ait 
talking to himself of them. .... He catches readily both words and 
music of all the popular songs at first hearing, repeating the words 
almost verbatim. 

Barr appeared to consider that he was dealing with a case of 
extraordinary capacity for both immediate and delayed mem¬ 
ory. It is not clear, however, that the patient's echolalia, 
involved an unusual degree of memory span; his memory for 
past events, to the extent that it was exceptional, could very 
likely be explained in tenns of exceptional repetition and 
exercise. Institutional reports by physicians are often vaguely 
descriptive; '‘phenomenal" may mean phenomenal for the 
whole population, or merely phenomenal for the sampling of 
feeble-minded. 
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A characteristic case ia reported in Lancet (6) for June 5, 
1909. 

At. a recent meeting of the Society for Psychiatry and Neurology, Dr. 
Witzmann showed a man aged twenty years, who possessed an extra¬ 
ordinary ipcinory for certain of the data recorded in calendars. This 
individual, who was, moreover, an inmate of an asylum for the feeble¬ 
minded, could with the utmost readiness tell what day of the week it had 
been or would be on any given day of the month from the year 1000 to 
the year 2000. Although he has devoted much attention to the cub&, 
Dr. Witzmann has not yet succeeded in finding out by what means the 
young man has acquired this faculty. 

It is safe to say that he acquired the “faculty” by normal 
processes of learning, and it may well be that in this as in the 
preceding cases the performance is due not to skill nor special 
capacity in memorizing, but to patience in memorizing, aided 
perhaps by mnemonic devices which any school child could 
use. 

Dr. Witzmann's subject is similar to one reported by Byrd 
(8), a feeble-minded negro who could name the day of the week 
on which any day would fall from 1900 to 1924; he had a special 
interest in railroads, which led him to memorize locomotive 
engine numbers and the names of stations on railway routes. 
In the Stanford Revision his basic was 4 years, with an M.A. 
of between 8 and 9. His auditory digit span was 5, Asked to 
explain his memory for dates, he declared that this information 
came to him in a mysterious way (I), he did not know exactly 
how. From a notebook which he carried with him, however, 
it was obvious that he had acquired his information by a proc¬ 
ess of tedious memorizing. No explanation was advanced for 
the origin of his interest in these matters. 

During the past twenty years the w r ork of numerous investi¬ 
gators has shown a positive correlation between intelligence and 
the scores obtained on memory tests. Burt, Brown, Simpson, 
Wyatt, Gates, Starch, Jones, Lee and others report coefficients 
ranging from 0.30 to 0.90, with a central tendency of about 0.50. 
(This is based on 27 correlations, and is almost certainly too 
low, owing to errors of measurement in the earlier studies, some 
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of which employed an unsatisfactory technique for determining 
intelligence, and some of which used too short a series of mem¬ 
ory tests,) With a correlation of 0.50 or higher, the chances are 
extremely small that an individual falling 3 P.E. ar move below 
the mean in intelligence will fall 3 P.E. or more above the mean 
in memorizing ability; a condition called for in the theory of the 
memory idiot-savant. The reputed frequency of these idiot- 
savants (Tredgold) may be an incorrect estimate through (a) 
inaccurate diagnosis of fccble-mindcdncss, (6) gross exaggera¬ 
tion of memorizing ability, due to failure to malco objective 
tests of memory and retention or (c) confusion of ability factors 
with factors of interest and drive, 

the case op ic, 

The writer sought to avoid these errors in studying the 
case of a phenomenal memorizer with a wide "professional" 
reputation, IC. claimed to have a ready command of the 
following assortments of facts: 

1. The population, by the 1020 census, of every town and city in the 
United States over 5000. (lie had previously learned the population of 
all towns over 2000, by the 1010 census, but this obsolete information lie 
Was now ‘‘trying to forget. 1 ') 

2. The names, the number of roome, and the location of about 2C7C0 
leading hotels in the United Sta tes. 

3. The county seats of all counties in the United States. 

4. The populations of 1800 loading foreign cities. 

5. The distances of all cities in this country from New York and from 
Chicago, and also the distance from each city or town to the largest city 
in its state. 

0, Statistics concerning 3000 mount si us and rivers, 

7. The dates and essential facts connected with over 2000 leading 
inventions and discoveries, 

In addition, he professed to have acquired a vast stock of 
"unclassified" facts from geography and history. 

Tests in fill of these fields showed that his claims were sub¬ 
stantially correct. In giving the population of a random sam¬ 
pling of 50 cities from 5000 to 200,000 inhabitants, he recited 
250 figures. Only 14 digits were incorrect or in the wrong 
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order, his accuracy score being 95 per cent. In the case of the 
larger cities errors were rarely made; the median reaction time 
was 1.4 seconds, nearly as fast as his time in free association. 
For cities and towns under 20,000 population, the median reac¬ 
tion time was 2.9 seconds, with an obviously much reduced 
automaticity of response. 

It was found moreover that K, had learned his associations 
both ways (deliberately, of course, and not incidentally). The 
following is a sample record made in a test before a class: 

Q. 7-1,684 

A. San Diego, Cal. 

Q. S3,252 

A . Savannah, Ga. 

Q. 8,481 

A. CoTisliccton, Pa. 

Q . 25,730 

A. Saskatchewan, Can. 

Q. 176,467 

Ay Lima, Peru. 

There were no errors, and the reaction times ranged from 0.8 
to 3.2 seconds. Backward associations were found in all of 
the classifications of facts that he had acquired. An hour’s 
examination could sample not more than from 2 to 4 per cent 
of the total array of statistical information that he had avail¬ 
able for direct recall. The striking tiling in this record is not 
the gross number of known facts (doubtless equalled or sur¬ 
passed by the average well-informed person) but the nature of 
the facts and the manner in which they are organized. The 
items in K.'g equipment are of ao discrete and "bookish” a 
character that they possess a minimum of transfer value. In 
learning them, and in later rehearsal, it is necessary to give 
specific drill to each item; one would suppose that very little 
logical assembling is possible. In the course of years, however, 
K. has acquired so many associations with combinations of 
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digits, that it is difficult to give him a number which he cannot 
analyze into a familiar sequence. Thus he is able to loarn 
numbers in terms of suggested and symbolized earlier memories. 
When given the number 4830179621 he studied it for 35 seconds, 
and gave a recall without error after a 4-hour interval. He 
describes his method as follows: 

When I saw this number l read it an 4,830,170,021. 1 remembered 
4 because of the 4th of July. S3G I just had to mcinomc, without any 
help, but if r were doing i t again it would probably occur to me that 830 
was the Chinese population of the state of Texas in 1910, and then I 
couldn’t forget it. 179 is easy to remember because that is the number 
of miles from New York to Harrisburg, and G21 is the number of a house 
I know of in Denver, Colorado. 

By these linkages he was able to reduce the number from 10 
to 4 units; 1 found that he was equally facile in attaching mean¬ 
ings to other number sequences. In some instances, if no 
associations were available, he would modify the number 
slightly and remember the modification. Thus, 30249385274 
was divided into 30,249,385,274 and promptly assigned the 
following associations: 

30 ie the numborof days in n month. 240—if that vein 140 it would be 
the distance from Chicago to Peoria, Illinois. 385—1 uricc paid 83.85 
railroad fare going from Cheyenne, Wyoming to Wheatlands, Wyoming. 
274—1 can remember that by putting a0 in front of it for the time being; 
0274 ia the seating capacity of the Hippodrome. 

Such complications must tend to increase interference effects, 
which in any case Would be expected to be large, due to the 
frequent similarity and overlapping of number series, 

I can memorize things h&sfc when I see them on paper, and beat of all 
when I write them down. Anything new I usually like to write three or 
four times so as to be sure not to forgot it. About once a year I try to 
brush up everything 1 know, and go over all the facts in my notebooks. 

It would require nearly a week of full working days to give 
each connection a single recall. In his daily occupation as a 
sideshow performer, a certain proportion of his facts are greatly 
overleavned. Others, however, may perhaps never be exercised 
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on the demonstration platform, and must be subject to a sys¬ 
tematic rehearsal if they are to be retained. 

IC. was given four interviews of from two to three hours each, 
with measurements of specific memory abilities, a test of general 
intelligence, and a detailed inquiry into the early history of his 
obsession for facts. 


Intelligence test results 

With a chronological age of 38, K. obtained a mental age of 
11 years 10 months in the Stanford Revision, with an I.Q. of 
0.74 (0.79 on the 15-year hypothesis.) Cooperation was 
excellent. All of the tests were passed at the 9-year level, and 
none at year 16. His vocabulary (58 words) was superior to his 
other abilities, as might be expected from the fact that since 
1911 he has been connected with exhibits, and has been en¬ 
couraged to develop a verbose platform manner. He was 
unable to pass the memory for designs at 10 years, nor the 
digits reversed, fables, nor dissected sentences at 12 years. 
The following typically inadequate responses may be quoted, 
from the fable interpretations: 

The Fox and the Crow: "In the first place, there was deception there. 
Both deception and selfishness, that was the motive." 

The Milkmaid and her Plans: "It teaches us some lesson to profit 
by. She apilb the milk on the old dress. Cut what was aho worrying 
about? She could get some mote milk scon, and then she could buy a 
new dress." 

He was unable to grasp verbal material except in small units; 
in such a test aa the Problems of Fact, each sentence bad to be 
read twice before he could comprehend the situation; his reac¬ 
tions to this test (14-year level) Were similar to those commonly 
obtained from 12-year-old children. An attempt to give the 
Army Alpha was abandoned because of his confusion in taking 
directions. 
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liesuKs on tesla of 'memorizing ability 

L Digit span, auditory presentation (one per second). Six 
digits were repeated correctly on three successive trials, 
Three trials with 7 digits resulted in uniform failure. Six 
digits are placed by Tcrman at the 10-year level. 

2. Paired associates, visual presentation. A tost was used 
comprising 24 paired associates, taken from the Kent-Rosanoff 
frequency tables, and including equal numbers of associates 
of high, medium, low and “unique” frequency. In each case 
the S and R terms are common words of one or two syllables, 
The score in an immediate recall (with visual presentation of the 
stimulus word) was 33 per cent. In tlie writer’s standardiza¬ 
tion of this teat on college students, the median score for 
immediate recall is 74 per cent. 

3, Logical memory, auditory presentation. The Marble 
Statue test (7) was given and scored by the method of retained 
members. IC, obtained a score of 34, which corresponds to the 
norm for male 12-year-olds (34.7, 15G cases) and is approxi¬ 
mately 1 P.E, below the average for adults (Pyle's norms). 

It appears from this evidence that KAs capacity for verbal 
learning (as measured by immediate recall for memorizing 
confined to a standard period) is inferior to the adult norms, 
and is in fact close to the level achieved in his teat of general 
intelligence. We are not then confronted with the task of 
explaining a high memory ability coupled with a dull intelli¬ 
gence, but rather with the analysis of the drive which has led a 
person with inferior general capacities (as inferior in his special 
field of memorizing as in other functions) to devote his life to 
pseudo-intellectual activity. 

Personal history 

Certain facts of IC/s early history arc suggestive. His social 
maturing was slow, and he appears to have had difficulty 
making ordinary adjustments in school, not only because of 
his retarded mentality, but also on account of a speech im¬ 
pediment and a markedly effeminate manner. 
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I didn't play with the boyB when I waa small. I played with the girla. 
The boys were too rough. I didn't like outdoor games, but mostly pre*- 
ferred to stay at homo and look at railroad maps, and figure out places to 
go on the map, and the names of towns I could go to, 

He developed a passion for measuring and counting. 

One month I counted the number of bites of food I took, and it was 
9,510 bites. I counted the number of steps doing chores around the 
house, and the number of steps from our door-step to the posfc-oflicc 
four miles away, I bought a yardstick and measured how far it was to a 
spring in the woods, and it was 223 yards. 

These exhaustive scientific inquiries were rewarded by a notice 
in the local newspaper. Isolated from ordinary social contacts, 
he lived in a fantasy world of numbers. 

K. received much encouragement from his mother, who re¬ 
garded herself as possessing unusual memory abilities, and 
lilced to think of the son as following in her footsteps. It is 
difficult to estimate to what extent KVa later interests were 
determined by a mother identification. He volunteered: 

I used to like to sit in a rocking chair the way my mother did; I Jiked 
to play with dolls and dishes, and help around the house. My mother 
ahvnyB taught me to be quiet and rcfined and to have nice manners, and 
I’ve always tried to be just the way 9 lie taught me. 

His pious effeminacy was carried to the point of using the girls' 
toilet in school, a practice permitted by the teacher until he 
reached the age of fifteen. 

K. left school when seventeen years old, being unable to pass 
beyond the seventh grade; in spite of his alleged prowess in 
memory, he was inferior in school work and, as now, generally 
deficient in social and practical information. His career as 
a “memory artist" began a few years later, when he was 
promised an engagement in a vaudeville circuit if he would 
memorize the 1910 census for towns over 2000 in population; 
he claims to have accomplished this feat in about three weeks, 
working from six to eight hours a day. Since then he has 
gradually added new systems of data to his professional equip¬ 
ment; he haa compiled a handbook of 130 pages, and is now at 
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work on a larger compendium. Steeped in scholarship and 
dripping with facts, he is under a compulsion to talk shop at 
every opportunity. When on tour, liia letters read like an 
abstract from tho World Almanac; no statistical morsel is too 
slight to be mentioned. 

Probably because of sensitiveness to the fact of underdevelop¬ 
ment, he refused to submit to a physical examination. His pres¬ 
ent appearance is fairly typically eunuchoid, undersized, with a 
high-pitched voice, hyper-extensible Wrists, scanty beard, wide 
hips, and a suggestion of eunuchoid fat distribution. 'He was 
late in entering puberty, and states that lie had no knowledge 
of the facts of sex before the age of seventeen (an item which I 
find entirely credible). Ho frequently recurs to his boyhood 
dependence on his mother, and to the fact that lie has always 
suffered from the ridicule and practical jokes of male associates. 
An obvious inference is that his interest in memorizing has in 
large part served as a compensation for an inferiority reaction. 
His platform performances have takeu on a ritual character, 
with a clear exhibitionistic coloring; under the influence of his 
advertising posters, lie has begun to regard himself as a genius, 

The salient features of the case are: (1) Gonadal inferiority: 
eunuchoid constitution; (2) intellectual and social inferiority; 
(3) extraordinary memorizing as a mechanism of (a) direct 
compensatory adjustment and (b) mother idontiflentidn. 

It is suggested that future reports on special proficiencies in 
complex traits be accompanied by objective records of the 
traits in question, and a developmental history, If the con¬ 
cepts 11 idiot-savant" and "genius" are worth preserving, it may 
be that the first will come to bear the same relation to mental 
defect that the second bears to mental superiority: the differ¬ 
ences at each level being statable not in terms of general or 
special capacity, but in terns of an atypically focalized habit 
system, The weight of evidence remains in favor of Thorn¬ 
dike’s canon (10): “In original nature, the rule is correlation, 
not compensation." Compensating traits, when shown to 
occur, should always bo considered in the light of genetic 
analysis. 
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TABLE OF STANDARD ERRORS AND PROBABLE 
ERRORS OF PERCENTAGES FOR VARYING 
NUMBERS OF CASES 1 

HAROLD A- EDGERTON km DONALD G. PATERSON 
The University of Minnesota, Minneapolis Minnesota 

This table was evolved to meet the immediate research needs 
of our staff at the University of Minnesota. It has already 
demonstrated its serviceability during the past year, having 
aided graduate students and instructors in carrying out three 
extensive pieces of research. The computational work in 
these researches would have been nearly prohibitive had this 
table not been available; hence we arc certain that this labor 
saving table will be welcomed by workers dealing with material 
involving the standard errors or probable errors of percentages, 

DERIVATION OP TAJiU! 

The formula as given by Yule for the standard error of a 
proportion is: 



where p equals the percentage or proportion, q equals the 
difference between p and 1.00, and n equals the number of 
cases, 2 Since p always varies between 0.0 and 1,00 and q 
always varies between the same limits, and since the products 

1 Edgerton is responsible for the actual development of this table 
following out the suggestion of Paterson. Uofch authors are responsible 
for the accompanying descriptive material. 

*0. thlncy Yule: An Introduction to the Theory of Statistics, p. 
257, formula (2), J. B. Lippincott, 1024. 
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of ] >r/ can be determined in advance for all the possible varying 
combinations from 0.01 and 0.99 to 0.50 and 0.50, we are able 
to draw up the table in such a way as to show the square roots of 
any of these combinations divided by varying numbers of cases. 
Across the top of the table (at the head of each column) are 
to be found all of the posgible values of p. In the first column 
of the table arc given various values of <r p ranging from 0.100 
or 10 per cent (where is a maximum for a percentage of 50 
based on 25 cases) to 0.001 or 0.1 per cent (where a p is a mini¬ 
mum for a percentage of 50 based on one million cases). These 
£T P values vary from 0.001 to 0.100 by successive steps of 
0.001 intervals; hence there are one hundred a p values. 

The main body of the table, showing varying numbers of 
cases, was built up from the various combinations of pq and the 
varying values of o- p shown in the first column of the table. 
Twenty-five cases were arbitrarily taken as the minimum 
number, since proportions based on any smaller number would 
be of very doubtful validity. The upper limit of cases is one 
million, which was fixed by the requirement of showing a 
standard error as small aa 0.001 for a percentage of 50. These 
various limits should meet the needs of most psychological 
studies involving the computation of standard errors of per¬ 
centages. 

To facilitate calculations involving the standard error of 
the diffemnee between percentages we have included in the 
second column of tile table the squares of the cr p values. The 
conversion of those <r p values and their squares into PE values 
and their squares was also computed and entered in the last two 
columns of each page in order that the significance of the 
difference between percentages could as readily be determined 
on the basis of probable errors as on the basis of standard 
errors. This conversion for PE p was made by multiplying 
the various o- p values by 0.0745 carrying the product to four 
decimal places. These four place products were then squared 
to give PE 2 p values to the eighth decimal place. The PE n 
values in the table are printed only to the third decimal place 
and the PE 2 ,, values in the table are printed only to the sixth 
decimal place. 
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390 HAROLD A. EDGERTON AND DONALD G. PATEnsON 
USE OP THE TABLE 

Problem; To determine the a V) a^, PE p and PE 2 p in the 
case where 17 out of 34 cases reacted in a certain way. The 
percentage is 50 per cent and the number of cases is 34, Look 
at the first entry in the horizontal row at the top of the table, 
i.e., 50-50 per cent. Then look down the column under that 
entry until 34, the number of cases, is found. (In case the 
exact n is not given in the table, use the n next higher). Then 
reading to the left the a P value is found to be 0,086, and its 
square to be 0.007396. In the last column reading to the right is 
found a PE,, value of D.D58 and a PE 2 p value of 0.003364. Ex¬ 
pressing these values in percentages rather than in decimals the 
following statement may be made. The standard error of 50 
per cent, where the number of cases is 34, is 8.6 per cent, the 
square of the standard error is 65.61 per cent, the probable 
enor is 5,8 per cent and the square of the probable error is 
33,64 per cent. These values can then be used in determining 
the statistical significance of the difference between this per¬ 
centage based on 34 eases and any other percentage based on 
any number of cases. 

Problem: To determine the significance of the difference 
between two percentages (?u and p 2 ) the first showing 50 peT 
cent of a group of 34 reacting in a certain way and the second 
showing 42 per cent of a group of 73 cases reacting in the same 
way. We have out a p and <x Pl a values for the first group as 
shown above (i.e,, 0.086 and 0.007396). The o- p 2 value for the 
second group is obtained by looking across the top of the table 
to the ninth column (42-58%), looking down that column and 
locating 73 (the number of cases), and then looking across to 
the left to the first column and finding the a^ 2 which is 0.058, 
its square being 0.003364. 

The formula 3 for determining the standard error of the 
difference is; 


<mnr. 


V^p* 1 + tfpi 2 


3 G. V. Yule; An Introduction to the Theory of Statistics, 1024, 
p. 260, formula (0). 
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Substituting our obtained values in the above formula we 
have: 


ffcillT. = a/0.00730(J -h 0.003304 = VO,010760 = 0.103 

This value of 0.103 can then be related to the difference which 
was 0.080, to show the ratio of the obtained difference to the 
standard error of the difference, In this case the difference is 
found not to be statistically significant since it is smaller than 
the standard error of the difference. 

It is obvious that if the formula for the probable error of 
the difference, i.e., PE ( , i(T , - VPE 2 P . + PE» PI> i s used one need 
only refer to the last two columns of the table and substitute 
these PE,, values in a similar manner. 



A CORRECTION 


Attention of eubacribcra and renders of the Journal of Applied 
Psychology is called to a regrettable and serious error made in the 
September issue for 1925, page 222, In order to correct this wo arc re~ 
printing Table 1 of the article by Miss Constance T. Dowd and Dr. Ada 
Hart AiUU on “Relative Effects of Play and Gymnastics. 5 ’ 


TABLE 1 

Difference in average gains of experimental and control groups* 



AYEIUG 

Formal 

Gym- 

nnslio 

Group 

E GAIN 

SupDr- 

viseil 

Piny 

Group 

DIFFER¬ 

ENCE 

P.H. 

differ¬ 
ence IN 
T.E. 
UNITS 

Cancellation. 

7.68 

8.05 

-0.17 

1.27 

-0.14 

Card Sorting. 

4.50 

4,79 

-0.29 

1.42 

-0.20 

Tapping, right.■:. 

9.33 

8,06 

1.27 

3.24 

0,30 

Tapping, left. 

1,22 

0.1G 

-4,04 

3.00 

-1.24 

Weight Lifting.. 


0.23 

-0.26 

2.72 

-0.97 

balance Line. 

0 05 

1.35 

-1.30 

0.77 


bean Bags. 

— 3.22 

“7.20 

4.07 

1.86 

2.18 

Hopping. 


0,41, 

0.20 

0.72 

0.28 

Target. 

2.1)4 

3,05 

-0.11 

1.20 

-0.09 

Vital Capacity. 

4.11 

2.41| 

1,70 

2.21 

0.77 

Hand Grip, right. 

2.89 

5.47 

-2.58 

1.76 

. -1.46 

Hand Grip, left. 


2.41 

-1.80 

1.37 

-1.31 

Baseball Throw.. „.. 

-63,88 

11.02 

-74.90 

40.40 

-1,85 

Basket Ball Throw. 

u 

10.76 

-22.87 

15,36 

-1.49 

Dash... 


0,08 

-0.06 

0.13' 

—0-Cl 

Hop, Step and Jump. 


10.26 

7.24 

4.65 

1.55 

High Jump. 

1 

3.35 

0.59 1 

0.77 

mm 

Running Broad Jump. 

20.66 

22.94 

-2.28 

2.40 

ESI 

Standing Broad Jump. 


1.76 

0.85 

1,04 

0,81 
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NOTES AND NEWS 

Di\ Gordon W. Allport (Harvard) has bean appointed Assistant 
professor of Psychology in Dartmouth College. 

Prof, Mark May who has been on leavo for research on character 
testing at Columbia will return to Syracuse University in the fall of 
1027 to engage in research work on personnel problems and adminis¬ 
tration . 

Prof. F. H. Alipov t of Syracuse University reports survey of student 
opinion upon 75 items of college life. Results are now being compiled 
from 4250 cases. The reaction scale in form and content is largely 
psychological. Results promise some application to political psychol¬ 
ogy. Scales for measuring personality traits are beingdevisedby Profs. 
G. W. and F. II. Allport. 

Director Emily Burr, Vocational Adjustment Bureau, 336 E. I0fcli 
Street, New York, reports personnel as follows: Alice Eeascy and Mona 
Jacobs, Placement Counselors; Katherine Treat, Research Worker; 
Edna Unger, Industrial Expert; Ella Doux, Director of Workshop for 
Neurotic and Psychopathic Girls. An." In due trial Calendar” is the re¬ 
sult of the most recent research. 

Prof, William M. Brown, Washington & Lee University, Lexington, 
Vn., is sowing as Psychological Examiner and Vocational Advisor and 
is also head of the Department ol Psychology. Waiter A. Flick is As¬ 
sistant Professor of Psychology. 

Di\ Elsie 0, Bregman of the Psychological Corporation will publish 
shortly a comparative study of character traits in women secretaries, 
chemists, lawyers, statisticians and department a tore workers for the 
Bureau of Vocational Information, N. Y. 

Prof. Mary Stuart, Psychology, Durham University, England, 
delivered two lectures to the Summer School students, University of 
Colorado. 

ProT. L. W. Cole, University of Colorado, is the author of n new text 
book, n Factors of Human Psychology/ 1 already adopted by several 
colleges. 
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Dr, George Van Ness Dearborn, Director, laboratory of Medical 
Psychology, United Stales Veterans' Hospital, Ringahridge, N. Y., 
recently read a paper before the American Psychiatric Association on 
a new method for determining intellectual regression in the psychotic 
find psychoneurotic as an aid to diagnosis and prognosis. It is reported 
that this is the only laboratory of its kind in the Veterans' Bureau. 

Dr, S, I. Franz, University of California, Southern Branch, reports 
the promotion of Dr. FAlcn V>. Sullivan to the rank of assistant professor. 

Ur. Thomas R, Garth ia director of three expeditions to the Indian 
reservations, Rosebud, Pine Ridge and Chilncco, made for the purpose 
of studying intelligence, echaol cchievenujnt ami musical talent. Mexi¬ 
cans of New Mexico have been tea ted in the same ways, 

Gladys M. Love 1ms resigned from the Judge Baker Foundation, 
Boston, to become school psychologist, Montclair, N. J, 

The staff of this Foundation will booh publish a Manual of Mental 
Testa which will include many thorough al andardisationa made possible 
by extensive cooperation. 

Dr. IV. A. Brownell, formerly of the University of Illinois, has been 
appointed Assistant Professor, University Division of Education, 
Cornell University. He will give courses in Psychology to aUulents of 
hotel administration and do research in hotel personnel. 

Dr. G, II. Miles, Assistant Director of the National Institute of In¬ 
dustrial Psychology, London, is lecturing this summer at Columbia 
University on Industrial Psychology in England. Dr Mary IT. S. 
Ilayes, Director of the Vocational Service for Juniors, New York, ig 
conducting a course in Columbia on the Technique of Counselling and 
Placement. 

Dr. Carney Landis for two years National Research Fellow in the 
Biological Sciences (Psychology) has been appointed Assistant Pro¬ 
fessor of Psychology, Wesleyan University, Conn, During the present 
Bumrner ho has been investigating skin resistance during sleep for the 
Simmons Fellowship at Mellon Institute for Industrial Research, Uni¬ 
versity of Pittsburgh. 

Prof. Franklin Fearing, Stanford, has been appointed Associate 
Professor of Psychology, Ohio Wesleyan University. Prof, Kate Gor¬ 
don, University of California, Southern Brfinch, was lecturer at Stan¬ 
ford University during the summer quarter. 
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The Western Psychological Association met at Mills College June 
1 8-19j 1020. Prof. Kate Gordon was elected president. 

"Mental Training for the Pre-School Age Child' 1 by Lillieu J, Martin 
nod Clair do Gruchy hna reached its second edition, 

The Catholic University of America, Washington, D. C,, announces 
the publication of n new series of Monographs by Williams & Wilkins 
Co., Baltimore, Md. The now studies in Psychology and Psychiatry, 
No. 1, "Psychology of Reasoning, ” by Miriam F. Dunn; No. 2, "Dia- 
etatic Activity of the Blood Serum in Mental Disorders,” by John W. 
Rauth. 

Dr. Deane B. Judd, Cornell, is now Munsell Research Associate in 
Colorimetry at the National Bureau of Standards. Prof. E. P. T. 
Tyndall is engaged during this summer at the National Bureau of Stand¬ 
ards in a study of hue sensibility as a function of saturation- The 
Munsell Research Laboratory, Baltimore, is cooperating with the 
Bureau of Standards in an investigation of hue sensibility, chromo 
sensibility and colorimetric standards. 

Prof. TCarl G. Miller, Psychology, University of Pennsylvania, hna 
been appointed Director of Admissions; also Dr. Robert A. Brote- 
markle has been appointed Personnel Officer. 

Prof. Edward S, Robinson, Associate Professor of Psychology, 
University of Chicago, will Berve at Yale in the Bame capacity during 
the first semester and at Harvard as Lecturer on Psychology during the 
second semcater of next year. 

Dr. G. M, Ruch, Associate Professor of Psychology and Education, 
University of Iowa, hog accepted a professorship of Educational Psy¬ 
chology, University of California. He la giving courses during the pres¬ 
ent summer in Educational Psychology at Chicago. 

Chiefly through the energy of Dr. Morton Prince, approximately one 
hundred thousand dollar a for instruction and research in abnormal and 
dynamic psychology lias been received by Harvard University. For 
the year 1020-27 lie has been appointed Associate Professor of Abnormal 
and Dynamic Psychology. His task will be to organize this new work 
in order to bring about fundamental scientific research in abnormal 
psychology and in personality, without any necessary relation to thera¬ 
peutics or other practical applications. 
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The Child Clinic, Loa Angeles, Calif., will have personnel as follows: 
E, Van Norman Emery, Director; Julia Mathews, Psychologist; Edith 
M. Burleigh, Chief of Social Service; Esther Heath, Marjorie Stauffer 
and Florence Gary, Psychiatric Social Workers. 

Dr, A, H. Sutherland, since 1017 Director of Research and Psycholo¬ 
gist fd the Los Angeles Public Schools, becomes Director of the Scar¬ 
borough Schools, Scarborough, N. Y., founded and supported by Frank 
A. Vandcrlip. While at Log Angeles Dr. Sutherland built up a de¬ 
partment probably larger than any other similar department in this 
country. At Scarborough he will gradually introduce the methods and 
organization of work for normal and super-bright children which have 
attracted such favorable attention in Loa Angeles, For years he luia 
demonstrated that children cannot only on the average progress faster 
but perhaps even raise their IQ 1 a by specially directed exercises. 

The School of Education, New York University, announces as full¬ 
time personnel Drs. Benson, Skinner, West and Daisy Bothering ton, 
the first-named being chairman. For part-time, Drs. Meta Anderson, 
Alice Von Bauer, and J. C. Bell, 

Skidmore College announces that Intelligence, Emotional and Voca¬ 
tional Testa are given to all students. 

Dean Seashore, Graduate College, Iowa, announces that Dr. Oliver 
A. Ohmaan, instructor in Business Psychology for the past two years 
has accepted an appointment at Western Reserve University. Dr. 
George Gallop (Iowa) will oiler courses in the Psychology of Adver¬ 
tising and Personnel. Dr. Samuel T, Orton lias almost ready a new 
unit for the investigation of reading disabilities of great theoretical 
and practical significance. 

The Research Bureau, State Board of Control, St. Paul, Minn,, re¬ 
ports the appointment of Mibs Gertrude Tartar formerly in charge of 
Psychological Clinic at the U, S, Veterans 1 Hospital, Wakaahau, Wia., 
as Mental Examiner of Research Bureau. Misa Charlotte Lowe, Mental 
Examiner, has completed an investigation of the intelligence and social 
background of unmarried mothers. 

During the summer quarter the University of Southern California 
had as additional staff members Drs. Guy M. Whipple, Detroit, and 
John J. B. Morgan, Northwestern L^niversity. 

Dr. Eleanor Rowland Wcmbridge, Psychologist of the Women's Pro¬ 
tective Association of Cleveland, has been appointed Referee of tho 
Juvenile Court of that city. 
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The Iowa Child Welfare Research Station of the University of Iowa 
is extending its facilities and resources (or research in the field of child 
development. Five divisions oF pre-school laboratories were con¬ 
ducted during the past year with ninety infants and young children 
in daily attendance. During the fall and winter sessions special gradu¬ 
ate and post doctorate seminars and research courses will be given in 
physical growth, nutrition of the child, psychology of childhood, pre¬ 
school teaching, and parent education. 

Within the past year five doctor's dissertations have been completed 
nnd published in the field of the psychology of the young child. 

The Research Station in Character Education, University of Iowa, 
Iowa City, Dr. Edwin D. Starbuck in charge, invites correspondence 
concerning its achievements in intensive studies of methods of Character 
Education, The Bureau of Education of New York City after three 
years of careful study pays this tribute to the "Iowa Plan: 1 ' "It should 
be read and studied by every teacher and principal who would have a 
thorough understanding of this question." 

The International Sunshine Department for Blind Babies and Back¬ 
ward Blind Children, 96 Fifth Avenue, N. Y., requests that it be 
informed by an}' one who knows of blind and backward young children. 
To date only four states pay $1,50 per day for the care and education of 
sucJi unfortunates, 

AMEItICAN ASSOCIATION OP PSYCHIATRIC SOCIAL WOKKEIIH 

The Section on Psychiatric Social Work of the American Association 
of Hospital Social Workers formally disbanded at its fourth annual 
meeting held at Cleveland on May 26, 1920, and a new independent or¬ 
ganization, the American Association of Psychiatric Social Workers, was 
formed. The new Association realizes that it has been of inestimable 
value during the period of initial growth to have been affiliated with the 
larger, well-established professional group of hospital social workers, 
and does not expect that the separation will lessee the cooperation be¬ 
tween the two bodies. 

At the general session that followed, the subject "Some Recent Ex¬ 
periments among Psychiatric Social Workers" was presented by five 
Section members who have undertaken work in new fieLda. The studies 
reported, the discussions and the recommendations in the presidents 
annual address are certain to be of interest to students of Applied 
Psychology. 

The officerB of the new Association are: Mra. Maida II. Solomon, 
Boston Psychopathic Hospital, President; Mias Kathleen Ormsby, 
National Committee for Mental Hygiene, New York City, Secretary- 
Treasurer, 
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HEBEAHCI1 ON BLEEP 

In 1024 the Simmons Fellowship was founded at Mellon Institute 
of Industrial Research, University of Pittsburgh, to carry on a broad 
study of problems in the promotion and maintenance of healthful sleep. 
Dr. H. M. Johnson and Mr. G. E- Weigand, psychologists, and Dr. T. H. 
Swan, physical chemist, have been conducting this research during the 
past year. Recently Dr. Carney Landis, physiologist, has temporarily 
joined the personnel of the investigation. It is announced that from now 
on there will be two separate Simmons Fellowships at Mellon Institute. 
One of them will continue the research on the physiological and psy¬ 
chological factors of sleep under the supervision of Dr. Johnson, The 
other Fellowship, hold by Dr. Swan, will be concerned chiefly with the 
subject of bedding materials, This investigational work is being 
supported primarily for the benefit of the public and consequently the 
experimental results will be published. 



BOOK REVIEWS 


Paul C. Squires. A Universal Scale of Individual Performance Tests. 

Examination Manual. Princeton University Press, 1026. Pp. 168. 

This volume constitutes Part One of a monograph that reports a 
project under taken by the writer at Princeton University during the 
years 1923 to 1925 under an appropriation made by the Committee on 
Scientific Problems of Human Migration, of the National Research 
Council, Work on this problem was carried on under the direction of 
Professor Carl C, Brigham. Part Two of the monograph i a to be de¬ 
voted to the discussion or the results obtained by the application of the 
Scale. 

The writer states that he lias attempted to construct a scale of in¬ 
dividual performance tests that will completely dispense with the use 
of language, that will differentiate within the upper as well as within 
the lower ranges of intelligence, and that may be applied to any indi¬ 
vidual whatever; irrespective of race, nationality or culture. To what 
extent ho has succeeded in this attempt it is impossible even to hazard 
a guess until the data obtained by the use of the scale are available. 

There are fourteen teats, described in detail in the following order: 

1. Series Forward Test 

2. Single Cube-piles test 

3. Association Test (Pictorial) 

4. Association Test (Quantitative) 

5. Arrangement of Cube-piles Test 

0. Painted Cube Teat 

7. Series Reversed Test 

8. Association Teat (Geometric) 

9. Block Construction Test 

10. Picture Analysis Test 

11. Reasoning Test 

12. Free Analogies Test (Pictorial) 

13. Spot Pattern Test 

14. Right and Left Hands Test 

Although much of this material wag suggested by the work of earlier 
investigators, the tests in their present form will probably constitute 
a valuable addition to the stock of performance testa available for the 
testing of intelligence, The time required to give the complete scale 
averages about throo hours and a quarter. This, together with the 
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somewhat elaborate apparatus and procedure may tend to limit the 
uBe of the scale in its present form, 

Creative work is slow and difficult. There arc many fnlBo moves. 
Much effort is apparently wasted. It is only when \vc arc completing 
a project that wo can see how to begin it. Although, without any data 
at hand, it iB impossible to evaluate the work reported in this mono¬ 
graph, the reviewer has the impression that an excellent piece of pre¬ 
paratory work has been accomplished, and that Lhe writer is now in a 
position to attack tl\o problem of constructing and standardmng a, 
scale of individual performance testa that will satisfy practical require¬ 
ments as to time and simplicity, without sacrificing any of the advan¬ 
tages of the scale in its present form. 

Git ach Art huh, 

Child Guidance Clinic, St. Paul , 
Minnesota. 

ILmriY Hblson. The PsycholoQU of G\slalt, Published by the Author, 
TJrbana, 111,, 1020. Pp. 131. 'si.&). 

This monograph comprises the author's four papers on Gcstalttheorie 
which appeared originally in the American Journal of Psychology, vola. 
30-37. They represent the substance of Helson'g dissertation, com¬ 
pleted at Harvard in 1924. The first three papers deal with the problem, 
method and some experimental results abstracted from the works of 
the leading exponents of the theory. In the last paper Ilelson presents 
his own opinions in a critical reviow of the principles of Gestalt, The 
pagination of the reprinted papers is retained in the monograph, 

The reviewer is convinced that this monograph is deserving of a 
wide and critical reading, particularly by those who arc now struggling 
in the winter of their psychological discontent with both traditional 
and current systems. Kelson's papers present the best exposition to 
date in the English, doubtless, of the SlandpunHc of the Gestaltists. 
However it is questionable whether there is as general agreement among 
the exponents of this view as tho reader is likely to infer—particularly 
where fundamental issues arc involved. Aside from the Graz school, 
there are serious differences in the systems of Wertheimer, Kohler and 
Itoffka which are evident in their original papers, more bo than in Iiel- 
son*B monograph. 

In addition to his exposition of Gestalt the author is impelled to 
express his diaaatisfaction, in almost every section of the monograph, 
with the systems which ho designates as association!am, introspection- 
ism and behaviorism. Hia attempts to castigate "the hehavioriat" 
are weak and inaccurate and seem to bo based on nothing but a dis¬ 
pleasure with Wataonian doctrines of 1010 and earlier. He charges 
"the behaviorisfc," "if there arc any thoroughgoing behnviorists left 
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(p. 350)," with the same Robackian offenses as of old, namely, “dog¬ 
matism" (p. 197), "throwing the baby out with the bathwater" (p, 02), 
making Thorndike a behaviorist (p. 349), "attempts to reduce meaning¬ 
ful responses to unit (meaningless) reflexes" (p. 195) and that the 
"selection" in the "learning" of skillful acts is by "blind chance" 
Qnd "stark mechanism" (pp. 44 ct seq., 62), 

The net result of this Quixotic foray detracts from and is irrelevant 
to the otherwise positive assertions in behalf of the Gestalt attempt 
to get a monistic science, in which there are no breaks between the 
artificial divisions which we call, academically, physics, physiology, 
neurology, etc., and yet (for psychology at least) to avoid giving up 
the mentalistic ghost by calling it by such terras as" phenomenal fields," 
"experimental data" and the like (pp. 614-516). 

The problem of Gestalt psychology as Holson envisages it is "to 
steer between the blind mechanism of the frequency and conditioned 
reflex theories and the vitalism of Bergson, Drissch and others" (p. 44). 
Factually this is not problem at all, but an aspect of method- We 
read that "the aim of the configurationists .... has been to account 
for phenomenal patterns by means of configurational processes in the 
norvouH system without any break in theory" (p, 515) and that "the 
configuration in its broadest scnBe , . . . means no more and no less 
than the totality of conditions both outside and inside the organism" 
(p. 505), Also that "the past, present and future needs (Italics mine) 
of the organism oombine to modify every single act in the economy 
of the whole" (p. 42) and that "the end is the controlling factor in 
everything the ape does" (p. 45). This sounds like, pure teleology. 
There is no hint, in the monograph, as to how future needs (i.e., stimu¬ 
lating conditions) can excite present receptors. 

On p. 48 we read that "if an animal cannot survey the whole situation 
in which his problem is enmeshed, the result will be a chance perform¬ 
ance and a smooth learning curve." This is not clear; particularly 
the words "chance" and "smooth/ 1 

On p. 197 Helson 3tates that "tliB configuration rests upon the usual 
view of (relatively) independent systems." Kohler has repeatedly 
emphasized the fact that Geatalten are "differential dependencies in 
equilibrium distributions of wider area/ 1 Again on p. 192 "in so far 
as they (Gcstaltists) reject all analysis .... I must part company 
with them." The quarrel is not with analysis per se, in any of the five 
types enumerated by Kohler, nor in the use of any or all of these in the 
search for "real units" but in the abusive laxity which makes the analy¬ 
tic derivatives malapropos. It is the "reification" of the products 
which is at fault. 

The treatment of the principles of "closure," the "copy" theory, 
the Iransponierbarkeit of Geatalten, "insight," the processes of Nivel- 
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Uerang t Prttynanz, pure phi, and"learning" deserve an extended con¬ 
sideration which space forbids here. This addB weight to the advice 
to the reader of thiB review to read carefully Dr. Helson's well written 
monograph. Its faults are small compared to its contribution. While 
Gestalt psychology doubtless has much of value for American Psychol¬ 
ogy yet the rule of carcai lector is a good one to follow. Gestalt phenom¬ 
enology is not psychology. The merits or defects of the system will 
11 come out in the wash" of future experimentation. 

SAMUEt, IIhnSUAW, 

Ohio Slate University, 

Arthur Jordan Brewster. Introduction to Retail Advertising . A. 

\V, Shaw Company, 1920. 310 pp, 

The author states that ho has endeavored to writo a book that will 
be helpful to retailers and serve as a textbook in Hchools and colleges, 
the former purpose being the more fundamental one. He begins with 
a general survey of tho field of retailing. A very readable and inter¬ 
esting discussion of some of the newer problems of the retailer, due to 
changing conditions in present-day life, forms a part of this survey. 

The treatment of copy-writing may bo characterized as direct, clear 
find practical. That advertising should grow out of merchandising and 
store activities is the thesis upon which tho principles of copy-writing 
are based. Type, layout, and illustration arc handled in a manner 
designed to meet the needs of the small advertiser who lina had little 
experience in getting advertising material ready for the printer. Type 
faces and measurement, printing processes, how to lay out an adver¬ 
tisement, and tho more important processes used in reproducing illus¬ 
trations are included in this division of tho book. Following sections 
deal with the various advertising media and the adaptation of adver¬ 
tising to special forms of retailing, Tho concluding division is devoted 
to cooperation presenting such subjects as helps from manufacturers, 
cooperative retail advertising, and the need for truth in advertising. 

The book is well illustrated with cuts and figures. Principles are 
made concrete by the description of actual procedure in tho advertising 
campaigns of various successful stores. Sources of information such as 
vnriou3 bureaus are cited and nontechnical methods of conducting 
individual investigations arc given. 

The author's occasional reference to psychology may be regarded 
as unfortunate. Hie list of instincts is especially open to question. 
It is to be deplored that writers in this and allied (velds seem to think 
it necessary to drag a certain amount of psychology into their bookB, 
however much beside the point their use of it may be. Otherwise the 
author has succeeded unusually well in omitting all that is academic 
and narrowly theoretical, The omission of statistical methods from 
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the disous^ion <pf investigations may not meet the approval of all, but 
it is entirely defensible in a book meant to serve as a practical guide in 
this field. In no way unusual in its outline, it iB in the tying up of 
principles with practical concrete situations that the book's distinction 
lies. It is admirably suited to the purpose for which it waa written. 

Amos C. Anderson, 

Ohio University. 

William Scott Gn\y. Summary of Investigations Relating to Reading. 

University of Chicago, Chicago, 1025. 275 pp, 

This monograph contains a summary of investigations relating to 
reading which were made in America and England prior to July, 1024. 
It also contains a reference to some studies carried on in Germany and 
France. 

The summary is made under sixteen different topics thus making 
its contents readily accessible to the student. There iB an attempt 
to group under each topic the significant facts relating to it. Each 
chapter opefcs yrith a statement of the problem and concludes with a 
brief summary of the topic. 

The monograph contains an annotated bibliography of four hundred 
thirty six titles. It closes with a fairly complete index. 

The same author has continued the service rendered in the mono¬ 
graph by makjing a summary of reading investigations appearing be¬ 
tween July I, 1924, and Juno 30, 1925. This summary ie found in The 
Elementary School Journal for February, March, April, and May 1920. 

Such service as is rendered by the Monograph and series of articles 
appearing in the Journal will materially aid in unifying our thoughts 
relating to the problem of teaching reading. 

Martin J. Stoiimzane and M. V. O'Shea. How Much English Gram¬ 
mar? Warwick & York, Baltimore, 1024 , 224 pp. 

For many years our teachers have been striving to learn how much 
English grammar Bhould be taught to the children in our schools. In 
the monograph by Sfcormzand and O'Shea, we have at least a tentative 
answer to the question. They have attempted to apply two criteria in 
an endeavor to soleot the grammatical topics that should have con¬ 
sideration. These two criteria are the complementary principles of 
usage and error. 

The authors have examined ten thousand sentences selected from a 
wide range of I material. This material includes sentences from stand¬ 
ard prose, light fiction, editorials, business letters, and school com¬ 
positions. It was the endeavor of the authors to select the sentences 
from representative sources. 

These ten thousand sentences were analyzed to discover the frequency 
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of the different grammatical topics anti the errors occurring in their 
usage* The topics under which the analysis was made were those moat 
frequently found in our text-hook on English grammar. The topias 
uBed include eentcnco structure, clauses, phrases, parts of speech, and 
uses of nouns, pronouns, verbs, adjectives, and adverbs. 

In presenting the results of the analysis, numerous tables and dia¬ 
grams are used. These tables and diagrams show not only the distribu¬ 
tion of topics according to material but also, according to the school 
level of those supplying the composition matamL. Tim two-fold dis¬ 
tribution of the grammatical topics often yields results exceedingly 
significant. This is especially true when we take into account the fre¬ 
quency of errors found in the use of the same topics, 

The conclusions from the data recorded arc to any the? least extremely 
suggestive of certain important, if not imperative modification of our 
courses in English grammar. The method used by the authors will 
no doubt be found defective in certain particulars and some of the con¬ 
clusions based on the study will be found to be erroneous. However 
the study is of sufficient worth to warrant its further pursuit with the 
hope tlmt a rational and useful selection of topics may be forthcoming 
for use in our courses iu English grammar. 

Wiulib L. Gaud, 

Ohio University, 

W, L Hamilton* Emyloyer'Emyloye Relations in Hotels. The Wil¬ 
liams & Wilkins Company, 1925. Pp. xii + 158. 

The former director of the llesearch Bureau of the American Hotel 
Association tells how hotels are using arid should use personnel methods 
comparable to those used by other large business enterprises. In 
part the book brings together in accessible form a series of articles pub¬ 
lished in the Hotel World. Managers and department heads of hotels 
for the first time have available a summary of the methods "for secur¬ 
ing and maintaining a satisfactory and satisfied corps of workers' in 
their business. Here is a field with over three billion dollars invested 
in which personnel problems are certainly most urgent. Hotel em¬ 
ployes traditionally include a large group of l ToaIne^s. ,, The turnover, 
.howevor, is not limited to the semi-skilled. If t ho statement of one hotel 
training school is to be trusted, the annual change of managers, house¬ 
keepers and chefs costs the hotels nearly four million dollars. Four 
'chapters on training in hotels are particularly suggestive, With the 
-exception of pensions, all the "fifteen good roads to good will in indus¬ 
trial relations" listed by the Metropolitan Life arc found in hotels 
■and described briefly. No hotel, however, has a properly functioning 
■centralized personnel division, although some use the title of personnel 
manager. The author is familiar with the best personnel methods and 
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mokes helpful suggestions which arc illustrated by concrete examples. 
When information is lucking, it ia the fault of the business which ia 
just beginning to give more systematic attention to improving ifca per¬ 
sonnel. Its vaunted service to the public ia rarely banked by corre¬ 
sponding interest in service for ita own employes, although instances of 
notable achievements are described. Hotel men will surely find this 
authoritative review a pace maker. The publisher's attached list of 
its employes who made the book invites imitation. 

J. B. Mineh, 
University of Kentucky* 

M. E. Heiuuott How to Make a Course of *Study hi Arithmetic. Ur- 
bnna, Illinois: University of Illinois, Educational Research Cir¬ 
cular No. 37, 1625. 50 pp. 

"The purpose of this circular is to indicate the application to arith¬ 
metic of the general technique of eourso-of-study making. The circu¬ 
lar is intended to furnish a working basis and a guide to those who arc 
making ov revising the course of study in arithmetic" (p. 3). A general 
outline for an arithmetic course of study for the six grades of the ele¬ 
mentary school ia provided and the separate divisions of this outline 
.are then discussed in gome detail. The author has consulted a wide 
range of references and cites authority for most of the recommenda¬ 
tions offered. 

In the Appendix, which is somewhat longer than the main body of 
the pamphlet, a detailed aouree of study for grade IV ia given to illus¬ 
trate specifically the application of the principles previously discussed. 
The pamphlet includes a goad annotated bibliography. This bulletin 
.should be useful and valuable to teachers, superintendents, and others 
Interested in the construction of a course of study in arithmetic. 

It. L. Mouton, 

Ohio University. 

William C. Bagleit. Determinism in 'Education. Baltimore, War¬ 
wick and York, 1625. 194 pp. 

The papers of Professor Bagley on what he believes to be determinis¬ 
tic trends in education, particularly in the uses and interpretations of 
"intelligence” ieat data, are so wall known that a review of his book, 
Determinism in Education, may seem to be neither necessary nor justi¬ 
fied. In this volume ho has brought together, with some modifications 
.and additions, hia writings and public utterances on this subject for the 
four-year period ending early in 1025. 

Moat of the readers of this review probably have read these papers 
as they have appeared in educational periodicals; several have listened 
to one or more of the public addresses, it was the reviewer's good for- 
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tune to hear the address at Chicago in February, 1922, and alfco that at 
Columbus in May, 1923, as well n.9 to read these and other papers as 
they became available. 

To read what Professor Baglay writes in to be forcefully impressed 
with the clear vision, the almost invulnerable logic, and the oxcellonfc 
scholarship of the writer, To hear him spank is to be rendered verit¬ 
ably immobile and incapable of rejoinder, as lias boon demonstrated 
on more than one significant occasion. Courageous, indeed, is lie who 
would debate in public the deterministic issue or any other issue with 
Professor Bagley. 

But ao replete with moot cjucstinns is Deter mi in Education 
that an adequate review could hardly bo undertaken in Less space than 
was required for the book itself. The author holds that leaders in tho 
field of intelligence) measurement have ascribed too much of the indi¬ 
vidual's performance on an intelligence test to innate fnetors which 
"in themaclvca are practically unmodified by experience or training,” 
that the innate factors which have been called "general intelligence” 
have never been clearly defined; that tho facts do not justify the con¬ 
clusions which tlio “doterminists” have drawn hubmayquito ns well 
or better support conclusions of an entirely different kind ns to the effect 
of education upon one'B intelligence; that growth may be both vertical 
growth, which may bo definitely limited by one's inheritance, and hori¬ 
zontal growth which may continue through the Ufo of tho individual, 
intellectual growth being made up of both these types; and that the 
deterministic assumption, if generally accepted, would work lmvoo 
with our democratic ideals of social organization and control. There 
are many other contentions in tho book but they seem to the reviewer 
to be subordinate to thoso which have been enumerated, 

But few educators will refuse to grant that Professor Bagley has 
done a masterful piece of work in pleading his case. His utterances, 
taa, havo probably been timely and have doubtless had a Bober iwg 
and steadying effect upon aggressive individuals who have boon enthu¬ 
siastic over the valuable offices of intelligence] teats. His remarks 
have been disputed most vigorously and in greatly varying fashion; 
that was to be expected. Any other result would have been a surprise 
and, perhaps, a disappointment to him. 

However, Professor Baglay's equal in logic and argumentation, if 
such exists, might be expected to make as strong a case against his 
alaims as to the influence of Bchooling on intelligence as ho makes 
agaiuBt the determiniat'a oontontionB relative to the importance of tho 
hereditary factors, After presenting and discussing his data, with 
heavy emphasis upon correlations, ho draws rather sweeping and very 
emphatic conclusions. He states that he has "demonstrated that 
differences found among the median scores of contingents of recruits 
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from the American states can be amply explained in termfl of the educa¬ 
tional facilities afforded by these states’' (p. 122); that f, the validity of 
the Army tests as measures of native intelligence-levels . . _ . has 
been proved lo be a fallacy 11 (p. 126); and that "the constructive program 
of the rational cqualitorian” (p. 129) ‘'cites the investigations which 
prove beyond cavil that schooling exerts a positive and powerful in- 
fluence in stimulating the growth of native intelligence" (p. 130). 1 
To present correlations between test scores and educational ratings of 
states ns proof or ample explanation of the causes of those scores is to 
ask for a very liberal definition of "proof." That "correlation does 
not guarantee causation" is a statistical truism; yet "It is the conten¬ 
tion of the writer that the studies reported in the present volume have 
overcome many if not most of the difficulties involved in distinguishing 
causes from concomitants in this complicated field of investigation" 
<p. 102). 

Professor Bagley Bcems to have derived much satisfaction from 
Burt’e study which resulted in the claim that "mental age" upon analy¬ 
sis turned out to bo 33 per cent native intelligence, 11 per cent informal ‘ 
education and 54 per cent formal education (pp. 18, 79, and 134). It is 
unfortunate that someone had not indicated to him what many saw 
and what Messrs. Holzinger and Freeman very effectively pointed out, 2 
viz., that the use of regression coefficients as percents is statistically 
unsound. Burt made the unfortunate blunder of assuming that these 
coefficients could be interpreted as percents because they happened to 
add up to approximately unity. 

The author claims that present-day intelligence levels as shown by 
Army testa are clearly caused by the schools of the day when the drafted 
men were pupils. But these schools were established or supported by 
the parents of these pupils; they probably reflected their own intelli¬ 
gence levels in the quality of educational facilities which they furnished. 
Hence, the futility of interpreting correlation as causation. 

The reviewer ia glad that Professor Bngley has devoted a portion 
of his book to replying to his critics. He regrets, however, that Bag- 
ley’s former pupil, Truman L. Kelley, was neglected. Kelley wrote 
what in the reviewer's opinion is the sanest and at the same time the 
cleverest of all the criticisms of the Bngley-Teiman controversy . a 
He suggests, on the basis of assumptions which do not seem to be unduly 


1 Italics supplied. 

2 Holzinger, Karl J., and Freeman, Frank N, "The Interpretation 
of Burt's Regression Equation." Journal of Educational Psychology, 
xvi, 577-582, December, 1925. 

8 Kelley, Truman L. "Again: Educational Determinism." Jour¬ 
nal of Educational Research, viii, 10-19, June, 1923. 
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naive, that the stimulus which ia of optimum value fop an individual 
may be located above the individual's position on a native ability scale 
(perhaps one sigma distance above) and that the function of tho teacher 
is to keep each of the greatly varying members of her group on hie toeg, 
as it were, in order that the maximum of benefitmay bo derived by each. 
Baglcy contends that education is essentially a leveling up process 
(pp. 148-155). Kelley points out tlmt "The only way to bring those of 
varying talent to a common level would bo to give the dullards tho op¬ 
timum stimuli as judged by their talents, tho medium somewhat loss 
than tho optimum as judged by theirs, and the bright much loss than 
their optimum" (p. 16). 

This review is becoming too long. The reviewer lias aaid enough 
already to "get hie foot in it." But he cannot close without reference 
to the author’s definition of intelligence "ns connoting the moat impor¬ 
tant function of mind, namely, the ability to control behavior in the 
light of experience" (p. 157), He got a temporary thrill out of that for 
ho thought the author would than define "mind," but was disappointed. 
The reviewer with hig behavioristic leanings does not understand that 
definition, He wishes that Baglay would explain it. 

R, L t Moirrotf, 

Ohio University, 
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THE PREVALENCE OF CERTAIN POPULAR MIS¬ 
CONCEPTIONS 

H. E. GARRETT and T. R. FISHER 
Columbia University 

The existence of a very large body of popular misconceptions 
and their general acceptance even by those who by modern 
standards would be considered educated, is a matter of con¬ 
siderable interest to the psychologist. Several investigators 
have been interested in the problem. Peters (1) and Dresslar 
(2) have examined the prevalence and probable sources of 
certain of these beliefs, while Conklin (3) and Nixon (4) have 
investigated their incidence among college students. 

Conklin found that more women than men admitted belief 
in current superstitions: the superstitious beliefs of the women 
centering around the home, love, marriage and death, while 
those of the men were more largely concerned with “luck” in 
sports, business, etc. Nixon used a questionnaire consisting 
of thirty statements, none of which has any real scientific basis 
in fact,—though many are widely accepted by the hypothetical 
man-in-the-strect. These questionnaires were given to 140 
women and 219 men, all students in elementary psychology 
classes in the extension divisions of Columbia University Vmd 
New York University. Nixon's results showed that on the 
whole the women were more credulous than the men, the 
difference between the average number of statements marked 
“True/' i e. } believed, showing a small—but reliable—balance 
in favor of the men. The order of prevalence for the 30 beliefs, 
as determined by the per cent marking each as True, wag 
almost identical for men and women, the coefficient of correla¬ 
tion by the rank-method b&ing 0.90. 

No measure of general intelligence was secured by Nixon 
for either of his groups. For this reason it aeemed to the 
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writers worth while to repeat his questionnaire with a group 
for whom intelligence measures could be secured, At the 
same time, we decided that it would bo of interest to take 
younger subjects thmi tlicrsc examined by Nixon in order to 
compare the attitudes of the older and younger groups. Both 
of Nixon ‘a groups were somewhat more mature—as well as 
more heterogeneous—than the usual college population, and 
accordingly they arc probably moro representative of the 
educational and cultural level of average (and somewhat above 
average) adults than a corresponding sampling of college men 
and women. 

A Questions inn 

Directions: Below arc a'number of statements, Some oF them you 
may consider true, some false. If you think a statement is substantially 
true, draw a circle around the T; if you think the statement false, draw 
n circle around tho F. Where it seems debatable, mark as seeing to 
you nearest correct. 

1* T F The number of man's senses are five, 

2. T F A child comes into the world with nn instinctive knowledge 

of good and evil, 

3. T F Certain lines in a person's hand fortcU his future. 

4. T 1 ? If you stare at a person’s back you can innko him turn 

around. This is a form of telepathy. 

5. T F It is unlucky to have anything to do with the number 13, 

ft. T F A man’s character can be road by noting the size and 

location of certain special developments on his head. 

7. T F People with greenish eyes arc not as trustworthy as people 

with blue or black eyes. 

8. T F An expectant mother by fixing her mind on n subject can 

influenca the character of her unborn child. 

9. T F Women arc inferior to men in intelligence. 

10. T F People bom under the influence of certain stars show this 

influence on their characters. 

11. T F Intelligence can be increased by proper training, 

12. T F Long Blender hands indicate an artistic nature, 

13. T F Beginning an undertaking on Friday is almost sure to 

bring bad luck. 

14. T F If a man had faith enough he could heal a bxokon limb. 

15. T F Many eminent men have been feeble-minded in childhood. 

Id. T F Some animate are aa intelligent &b the average man. 
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17. T F No defect of body or mind can hold us back if we have will¬ 

power enough. 

18. T F Adults sometimes, become feeble -mi nded from over-study. 

10. T F All men arc created equal in capacity for achievement. 

20. T F The marriage of cousins is certain to result in children of 

inferior intelligence. 

21. T F Especially intelligent children are apt to be weak and re¬ 

tarded physically, 

22 t F Tlic study of mathematics is valuable because it gives one 
a logical mind. 

23. T F You can estimate an individual's intelligence pretty closely 

by looking at his face. 

24. T F A square jaw is a sign of will-power. 

26. T F A high forehead indicates superior intelligence. 

20. T F A person who does not look you in the eye is likely to be 
dishonest. 

27. T F Women are by nature purer and nobler than men. 

28. T F Man is superior to the animals because his conduct is 

guided by reason, 

29. T F Any physical or mental disease can be contracted by think¬ 

ing too much about it. 

30. T F Blondes arc less trustworthy than brunettes. 

31. T F Cold hands are the sign of a warm heart, 

32. T F A person who holds hia thumbs in his hands is a coward. 

33. T F If your cars burn it is a sign that someone is talking about 

you. 

34. T F Conscience is an infallible guide to conduct. 

35. T F Silent men are generally deep thinkers, 

36. T F Fat peopLe are always good natured. 

37. T F Women possess a power of intuition absent in men. 

38. T F Chess and checker playing develop one’s power of con¬ 

centration- 

39. T F The slow learner retains better what he gets than the quick 

learner. 

40. T F Brains and beauty rarely go together. 

First we increased Nixon's questionnaire from 30 to 40 
statements by the addition of material of a like nature to that 
already included. This lengthened questionnaire, see this 
and the preceding page, was then given to 140 senior girls in 
the Washington Irving High School in New York City, and to 
115 senior boys in the De Witt Clinton High School in the 
same city. The median age of both boys and girls was nearly 
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Number of statements in the questionnaire marked true 


VDWDEH OF STATEMENTS 
WALKED ABTIlUia 

NUMBER OF SENIORS MARKING STATEMENTS AS TRUE 

IloyR 

Girls 

0 

0 

0 

1 

0 

0 

2 

0 

0 

3 

0 

0 

4 

0 

0 

5 

1 

0 

6 

0 

0 

7 

0 

0 

8 

0 

0 

9 

2 

0 

10 

2 

1 

11 

2 

1 

12 

12 

a 

13 

6 

2 

14 

6 

4 

15 

5 

7 

16 

7 

4 

17 

11 

7 

18 

0 

11 

10 

2 

10 

20 

S 

6 

21 

4 

10 

22 

7 

0 

23 

1 

0 

24 

3 

8 

25 

5 

5 

20 

3 

1 

27 

1 

4 

28 

1 

1 

20 

0 

1 

30 

1 

0 

31 

1 

2 

Total. 

100 

100 

Average.. . 

17.6 

19.9 

S.D. 

4.72 

4.46 

S.Dav. . 

0.47 

0.45 


Difference Av, 1-Av, 2.. 2.3 

S.Drfj/y,. 0.05 


Difference Av, 1-Av, 2.. 2.3 

S.Drfj/y,. 0.05 


S-D.di/r, 
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17 years, No formal directions were given; the subjects were 
simply told to circle the l 1 before all statements which they 
considered true, and to circle the F before all statements which 
they considered false, To encourage rapid reading with a 
view to securing the first impression, a time limit of 10 minutes 
was set. This time limit served also to prevent comparisons 
of one paper with another. 

Intelligence 2‘ecords could not be secured for all of the boys 
and girls tested. Accordingly, we decided to select just 100 
individuals of both sexes for whom the records were complete, 
and to base our study on these two equal groups. Table 1 
shows how many of the 40 statements were believed to be 
true by the members of each group. It will be noticed that 
with the exception of three boys all of both groups believed at 
least ten of the statements to be true, while one boy and two 
girls believed as many as 31 of the statements. The average 
number of statements marked true was 17.6 for the boys and 
19.9 for the girls, a difference of 2.3. This difference—while 
small—is found to be reliable from the D/SD E . The two 
groups vary to about the same degree around their respective 
means. 

II is interesting to compare these results with those of Nixon. 
He found that the average number of statements believed to 
be true was 10.5 for his group of 219 men and 12,3 for his 
group of 140 women. Four men and one woman believed none 
of the statements, and with the exception of one man and one 
woman, no one admitted believing more than 20. Allowing 
for the fact that there were 10 more statements in our ques¬ 
tionnaire, it is still evident that our boys and girls are 
considerably more credulous than Nixon's men and women. 
This result is certainly at variance with the popular opinion as 
to the sophistication and "show me" attitude of the younger 
generation, Nixon suggests that a low "superstition score,” 
i.e., few statements marked true, may "mean greater familiarity 
with scientific knowledge, and it may merely mean greater 
caution.” For children, few superstitions or misconceptions 
probably mean educated parents and a cultured environment. 
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Power oT concentration developed 






by chess and cbeckor playing. .. , 

03 

00 

1 

1.6 

11 

Intelligence increased by training.. 

62 

02 
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4 

22 

Mathematics gives a logical mind,. 

92 

93 

2.5 

3 

2S 

Man superior to animals in reason. r 

88 

91 

4 

5 

34 

Conscience an infallible guide. 

82 

90 

5 

L.5 

1 

Man's Qcnsea arc five... 

00 

SO 

0 

7 

17 

Will power' supreme. 

66 

76 

7,5 

S 

35 

Silent men deep thinkers. 

60 

87 

7.6 

6 

18 

Overstudy causes leeble-muidedncas 

05 

50 

9 

If) 

37 

Women possess intuition.. 

58 

(hi 

10 

13 

6 

Character indicated by head shape. 

55 

6G 

11.5 

U ,5 

12 

Artistic nature indicated by hands 

55 

61 

11.6 

15 

4 

Telepathic in/luenco in staring. .. . 

35 

GO 

13 

16 

'2X 

Face shows intelligence. 

51 

72 

14 

9 

27 

Women purer than men by nature ,. 

50 

63 

15.5 

14 

26 

A shifty eye indicates dishonesty.. 

50 

00 

16.5 

10 

8 

Prenatal influence.: 

48 

43 

17 

24 

25 

High forehead shows intelligence ... 

47 

50 

18 

22 

24 

Square jaw indicates will power 

40 

58 

10 

IS 

39 

Slow learner a goad retainer. 

45 

59 

20 

17 

16 

$omc animals intelligent as human.. 

43 

00 

21.5 

11.6 

21 

Bright children physically retarded. 

43 

20 

21.6 | 

31 

40 

Brains and beauty not together.... 

37 

63 , 

23 

20 

36 

Fat people good nntured.1 

30 

10 

24.5 | 

33 

20 

Thinking may cause* disease. 

30 

30 

24.6 

27 

14 

Faith can heal a broken limb. 

34 

23 

26,6 

32 

2 

Instinctive knowledge of good , ..... 

34 

38 

20,5 

20 

10 

Men created equal in capacity. 

32 

49 

2S ,5 . 

23 

20 

Marriage of cousins gives defectives 

32 

32 ! 

28.5 1 

28.6 

3 

Lines in hand fore-tell future. 

24 

51 

30 

21 

10 

Influence of stars on character .... 

21 

40 

31 

26 

0 

Women inferior to men in inf Diligence 

20 

7 

32 

3(5 

31 

Cold hands mean a warm heart.... 

IS 

15 

33 

34 

16 

Farly fceblc-mindedncaa of great 






men, . . 

17 

31 

34 

30 

33 

Burning ears Bomeono talking. 

15 

9 

35 

35 

30 

Blondes less trustworthy... 

13 

3 

30 

38.6 

32 

Coward holds thumbs in fists. 

S 

32 

37 

28.6 

6 

Thirteen unlucky, ,. . . , , , 

5 

1 3 

38 

38.6 

7 

Green-eyed people untrustworthy,. 

4 

2 

39 

40 

13 

Friday unlucky. 

3 

6 

40 

37 
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Another comparison of our boys and girls can be made by 
determining the percentage of each group which marked each 
statement true. These per cents have been tabulated in table 
2, and enable us to arrange the statements in an order of merit 
for belief, It is interesting to note that 93 per cent of the 
boys and 96 per cent of the girls believe that chess and checker 
playing develop one's powers of concentration, while an equal 
percentage of the girla believe that conscience is an infallible 
guide to conduct. Both groups are agreed that mathematics 
gives one a logical mind, and that intelligence can be increased 
by training. The three statements about which the boys 
are most skeptical are that Friday is unlucky, that thirteen is 
an unluck}' number, and that green-eyed persons are untrust¬ 
worthy. The girls agree with respect to the last two 
statements, but are not so skeptical about the bad influence of 
Friday. Only 3 per cent of the girls, however, believe that 
blondes are less trustworthy than brunettes (probably personal 
considerations entered in here I) while 13 per cent of the boys 
marked this statement true. Despite certain interesting varia¬ 
tions, the orders of merit for belief in the 40 statements 
correspond closely for the sexes: the rank-order coefficient of 
correlation is 0,92. 

The statements shown in table 2 seem to Jail Touglily into 
three groups, In the first group are those misconceptions most 
widely held, I.e., by from 95 to 50 per cent of both groups. The 
reason for belief in these statements is probably simply lack of 
scientific information, or as Nixon suggests, ignorance of the 
specific meaning given by the scientist to such terms as intelli¬ 
gence, will, feeble-mindednesa, intuition, etc. The second 
group includes those statements marked true by from 50 
to 25 per cent of the two groups. These deal largely with the 
pseudo-sciences of astrology and palmistry, as well as the 
widely popular ideas that character can be "read" from the 
face, or by certain bodily signs. Some come, too, from religion 
and from newspaper psychology regarding instincts, learning, 
and the effects of heredity. Such misconceptions as these are 
widely exploited by lecturers on so-called "applied psychology" 
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and by advertisements of individuals who claim to teach 
concentration, character reading, or will-power development in 
five (or less) lessons, Certain magazines also do their part 
to keep them alive, and many religious and semi-religious 
organizations have not yet outgrown them. In the third 
group are those statements marked true by roughly 25 per cent 
and less of our subjects, These misconceptions are for the 
most part superstitions of the most primitive sort, and are 
held by only the most credulous. Jt is rather significant that 
the orders of belief for our groups of boys and girls is almost 
identical with the order found by Nixon for his group of 359 
men and women, In nearly every case, however, a larger per 
cent of the boys and girls mark the statements true than of 
the men and women. 


TABLE 3 



r(DOYB) 

r(ainuj) 

Between I.Q, and Misconception Score. 

-0.02 

-0,11 

Between I.Q, and MisconecptiowB, cluonological 
age constant...... 

0.00 

0.01 



Since we had the I.Q. 1 a for all of the members of onx two 
groups, correlations could be computed between intelligence 
and misconception scores, i.o., statements marked true. These 
are given, in table 3. Note that the correlation between 
intelligence and misconceptions is entirely negligible both for 
the boys and girls whether we consider the entire r y & } or the 
r's with chronological age held constant. Apparently, so far 
at least as our particular groups arc concerned, general intelli¬ 
gence (defined as the capacity measured by the ordinary group 
intelligence test) has little influence in determining one r s beliefs 
in the causation of many mental and natural phenomena. 
This result is again in line with that obtained by Nixon, who 
remarks: t( While no correlations of class grades or intelligence 
scores with the number marked as true on this test have been 
made, it is interesting to note that some students who marked 
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20 or more statements (as true) have done very creditable 
class work/ 1 

This lack of correlation between intelligence and credulity 
seems to the writers to be the most significant result of this 
brief study. If our beliefs as to the causation of much in 
human behavior and natural happenings, as well as in the 
efficacy of certain signs and omens are not conditioned by 
intelligence, what, then, docs determine them? The answer is 
not a simple one. Probably the largest single factor—as we 
indicated above—is lack of adequate information. The negroes 
of the South, as well as the white Nordics of the Tennessee 
mountains and the Kansas wheat fields are notoriously super¬ 
stitious—and densely ignorant. That this is not the whole 
story, however, ig indicated by the fact that many intelligent 
and fairly well educated people in New York City also believe 
in prenatal influence, that a square jaw is a sign of will-power, 
and that women are by nature purer and better than men. 
Others believe that we have an instinctive knowledge of good 
and evil, and that by faith we can heal a broken limb. Such 
ideas probably date back to childhood when the individual 
accepted them ready-made from his parents, the servants, and, 
unfortunately, in many cases from his religious teachers. Many 
have a strong emotional value for the individual who holds 
them. Uncritically received and acted upon, they have become 
well established habits which the individual finds hard to shake 
off, even when he grudgingly admits their improbability. In a 
sense they are a form of adjustment—albeit a primitive one—a 
means of putting oneself in rapport with a complex and little 
understood environment. Probably nowhere else do wc see 
more clearly the clean-cut distinction between the funda¬ 
mentalist and the scientist—between the naive, uncritical, and 
mystical view of life and the scientific, rationalistic one. 

We have not considered in this study the ways in which 
popular misconceptions and superstitions arise. For an 
account the reader is referred to Jastrow (5) and W. D. 
Howell (6). 
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EATINGS OF DOWNEY WILL-TEMPERAMENT 
TRAITS 

GEORGE D. STODDARD and G. M. RUCH 
University of low 

TUEPOSE OF STUDY 

The aims of the present investigation were two in number: 
(a) to determine the extent to which persons can recognize in 
themselves and in friends with whom they have intimate con¬ 
tact the Downey will-temperament traits; and (b) the extent 
to which ratings of the Downey traits by means of personal 
judgments on self and on friends is related to the measurement 
of these traits by the Downey Group Will-Temperament 
Test. 


SUBJECTS 

Fifty-four college students were used; 24 men in one fra¬ 
ternity, and 30 women in one sorority. All classes from fresh¬ 
man to senior were represented. 

METHOD 

Two phases of the investigation are outlined below: 

a. The Downey Will-Temperament Test Was given to 
both fraternity groups. 

b. Several weeks later the descriptions of the twelve 
Downey traits ("Sheet 1"), trait by trait, were read by the 
examiner to the subjects. Each subject was asked to rate 
himself or herself and his or her two roommates in accordance 
with the sheet of directions ("Sheet 2”). The examiner sup¬ 
plemented the descriptions by the reading of quotations from 
Downey’s book. When each subject was satisfied as to the 
meaning of the trait, no further communication wag permitted. 

421 
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Each rated as adequately ns lie could in llio light of his own 
judgment. 

c. Profiles were drawn in which the rating of the test for 
each trait was indicated hy a solid line, and the average rating 
of self + roommate A 4- rnoniniate U was shown by a dotted 
line on the same chart. Both lines wove labelled clearly. 
These profile charts were then sorted into groups of live each 
in such a way that each subject was presented with his own 
profile, that of his roommate A, that of his roommate II, and 
two others from his own fraternity. (lurch person had lived 
with his roommates at least one-half year; frequently much 
longer.) 

d. A reward of one dollar was offered to any student who 
could, after as much deliberation as desired, pick out from the 
group of live profiles the iwo representing himself and cither 
one of his two roommates. It was evident that each tried to 
earn the reward. 


RESULTS 

Three persons out of the thirty girls succeeded in choosing 
correctly herself and either one of liar roommates. (The men 
were not given the opportunity to select the profiles.) Since 
the element of chance alone will account for a certain number 
of .successes in thirty such drawings, it is necessary to state 
the probabilities for and against the earning of the reward as 
a sheer matter of chance. 

Let S represent the person’s own profile; A represent the 
profile of the person's roommate A; B represent tlio profile of 
the person's roommate B; X represent the profile of some other 
sorority sister; Y represent a profile of some other sorority 
sister. 

By chance, the following pairs of drawings would be pos¬ 
sible, taking the profiles two at a time as the conditions stated: 
SA y SB, SX } SY, AB, AX, AY, BX f BY, XY. Of these, SA 
and SB would receive the reward. The probabilities stand, 
therefore, 2:10 or 1:5 in favor of chance success. In thirty 
trials, tile expected number of successes would be 30 X { — 
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6.0. The probable error of this determination is given by the 
formula, 

P.E. = 0.6745 -y/n p q = 0.6745 \/30 X 0.20 X 0.S0 =1.5 


The number of actual successes was 3.0, the expectancy is 
6.0 ± 1.5, and the actual successes fall short of the number 
attributable to chance alone by about 2 P.E. It must be con¬ 
cluded therefore that there was exhibited no indication that 
a person can select either liis own or an intimate acquaintance's 
profile. 

TABLE 1 


Correlations of ratings and lest scores for sll subjects 
(30 women ana 24 men) 


TIIAIT 

r CD 

r SA 

r 8R 

MR 

1 

0.15 ±0.09 

0.14 ±0.09 

0.20 ±0.09 

0.20 ±0.09 

2 

0,00 ±0.00 

0.20 ±0.09 

0.22 ±0.09 

-0.01 ±0.09 

3 

0.01 ±0.09 

0,06 ±0.05 

0.63 ±0.05 

0.32 ±0.08 

4 

0.00 ±0,09 

0.00 ±0.09 

0.33 ±0.08 

0.08 ±0.09 

5 

0.10 ±0.09 

0.00 ±0,09 

0.10 ±0.09 

0.18 ±0.09 

G 

-0.15 ±0.09 

0.30 ±0.08 

0.45 ±0.07 

0.28 ±0.08 

7 

0.17 ±0.09 

0,39 ±0.08 

0.63 ±0.05 

0.72 ±0.05 

8 

0.08 ±0.09 

0.00 ±0.09 

0.10 ±0.09 

0.43 ±0.07 

0 

-0.00 ±0.00 

0.30 ±0.08 

0.47 ±0.07 

0.35 ±0.08 

10 

0.14 ±0.09 

0.20 ±0.09 

0.12 ±0.09 

0.21 ±0.09 

11 

-0.14 ±0.09 

0.35 ±0.08 | 

0.40 ±0.07 

0.25 ±0.08 

12 

0.10 ±0.09 

0.29 ±0.08 

0.31 ±0.08 

0.49 ±0.05 

Means. 

0.04 

0.24 

0.35 

0.29 


Table 1 presents the correlations of the twelve trait scores 
on the tests with the ratings of self and roommates, and of the 
ratings of self vs. roommates, and of roommates vs. roommates. 
The following symbols are used as subscripts in table 1: 

D acorca oil the Downey tests 
S ratings of the subject by himself 
A ratings of the subject by roommate A 
B ratings of the subject by roommate B 

S + A +U 

C composite rating of self anti two roommates, thus 


3 
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CONCLUSIONS 

1. There is no trait which shows a significant correlation of 
test scores and the composite rating of self an cl two associates, 
Whatever the test measures, the traits arc not made clear to 
college students by means cf the verbal descriptions which are 
given by the author of the test. Or else, the definitions of 
will traits furnished by the tests have nothing in common 
with the students 1 judgments of such traits in their intimate 
friends. 

2. In seven of the traits, nevertheless, the students show 
considerable evidence of agreement on what a trait is, and in 
their judgments of the ratings of themselves and their fellows 
on these traits. The seven significant average correlations 
(averages of last three columns) from table 1 are: 


AttTaqe r 

3. Flexibility.0.54 

fl. Self-confidence.0.34 

7. Non-compliance.0.60 

8. Finality of judgment.0,24 

9. Motor inhibition.. . . .0.37 

11. Cobrdination of impulses.0.33 

12, Volitional peiBGVBT&tion.0.30 


3. The student-student ratings show more tendency to be 
consistent among themselves (average r's 0.24, 0.35, and 
0.29) than are the test-ratings (average r 0.G4). 

4. No evidence was found that a person can identify the pro¬ 
file of himself or an intimate acquaintance. 

These negative results gain significance through the follow¬ 
ing considerations: 

1. A real attempt was made to clarify the descriptions of each trait 
immediately prior to the registering of student judgments. 

2. All raters were relatively mature college students and gave every 
evidence of sincerity and honesty of effort* 

3. Each liad provioiiBly taken the Downey test; this serving as & 
good working definition of the traits to be rated. 

4. Each rated himself or a roommate intimately known to him during 
an association of cine-half to three and one-hntf years. 

5. A uniform rating scale was used which paralleled exactly the units 
employed by the testa. 
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SHEET 1 

Explanation of tiie Significance of the "Traits” 

Note: A scon of 10 is the highest given, It would be received by the 

highest 10 per cent in a group of 100, Likewise a score of 1 would be re¬ 
ceived by the lowest 10 per cent of a group of 100. 

1. Speed of Movement: The speed of movement relative to the size 
and ago of the pcrBon scored. 

2. Freedom from Inertia or Load: Tendency to work at one's highest 
speed without external pressure; little tendency to relax Bpeed; 
quickness in warming up to a task, 

3. Flexibility: Ease and success in readjustment; capacity to modify 
one's routine reactions. 

4. Speed of Decision: Quickness in reaching a decision or conclusion. 
A slow reaction hero may be duo to caution or conservatism in weigh¬ 
ing the elements involved in a situation, or be caused by one's being 
side-tracked by irrelevant matters, or by a rambling procedure. 

5. Motor Irnpulsion: This trait refers both to impetuosity and energy 
of reactions, Consider the case with which brakes or inhibitions 
are removed ivnd also the tendency to an explosive reaction when 
the brakes are actually oil. 

0. Assurance or Self-Confidence: This refers to the degree of confi¬ 
dence with which one maintains his opinion against contradiction. 
A 9 or a 10 reaction signifies an aggressive reaction—the burden of 
proof being thrown on the person doing the contradicting; 7 and 8 
are confident reactions but reasons are often cited for one's con¬ 
fidence and the burden of proof is accepted; 5 and 8 are tactful re¬ 
actions; and below 5 there ia a grading down to complete failure 
to assert one’s own opinion. 

7. Resistance or Non-Cornpliance: The vigor with which one reacts 
immediately to a blocking of one's purpose. It grades from strenu¬ 
ous reaction to complete passivity in the face of opposition, 

8. Finality of Judgment: Care used in making final judgments, or, 
assurance of correctness of first judgments. 

9. Motor Inhibition: Capacity to keep in mind a set purpose and to 
achieve it slowly. It involves power of motor control, imperturb¬ 
ability, and patience. 

10. Interest in Detail: Attention to details. This trait is not equivalent 
to accuracy which usually carries an implication of power of keen 
analysis. One may possess great capacity for detail and yet lack 
penetration in the selection of details. Care for detail is more 
evident in the execution of apian than in cleverness in making apian. 

11. Coordination of Impulses: Capacity to execute adoublo task without 
a preliminary trial; capacity to handle a complex situation without 
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forgetting cither (actor involved. This trait is probably allied to 
keeping one's head in a confusing situation. 

12. Volitional Peraencralum: Persiatcnco in efforts* Willingness to 
make repeated trials at betterment of effort in doing a task of aome 
difficulty. 


SHEET 2 

Ratino Form foii Will Tiiaits 

Date...NameotRater. . . 

Directions ; Read over the descriptions of the traits on the sheets of 
instruction carefully. The trait descriptions arc verbatim quotations 
and henco cannot ba modified or amplified for present purposes. 

HotG U Try io «se ev#ry \point on the scoic, i\e., all the degrees from 1 to 10 1 
This is the only way that valid and discriminating ratings can be 
secured. 

Note It is usually advisable to rate all subjects on Trait 1, then on 
Trait2, ctc, ( rather than attempting to rate the traits in order 
for one subject before proceeding to the next subject. 

If ole 3. Enter your rating in the columns below; taking care that your 
ratine on Trait 1 is in fJifi column for Trail 1 } that for Trail JB 
-in the column for Trail 2 t elc. 

















THE OPINIONS OF COLLEGE STUDENTS 
EDWAttD S, JONES 

University of Buffalo 

The opinions of college students may have very little effect 
on the course of the world. Obviously they reflect the early 
environment in which these students have been nurtured, plus 
a certain amount of rending with deliberations. But such opin¬ 
ions may still be worthy of our study from two points of view. 
They may show us to some extent the influence that college 
training is having on student opinion. They may also give us 
valuable indications of the intelligence or other characteristics 
of individual students. 

It is not entirely correct to say that a man's opinions will 
determine his actions, but there are certain ideas, or beliefs 
which sot a limit to behavior. A man who is decidedly liberal 
in the conceptions of religion, he., one who is decidedly skeptical 
regarding the divinity of Christ and personal immortality,will 
have difficulties to say the least if engaged in religious or social 
work under a thoroughly conservative individual. 

But radicalism or liberalism is not all that counts in the field 
of ideas. There is also the question of how certain a person is, 
how strongly convinced he is. To be positive and certain of 
one's convictions is a valuable trait in many situations, It is 
undoubtedly valuable for the executive who must make plans 
and carry them through. A point of view thoroughly believed 
in lies more or less consciously in the background as an organiz¬ 
ing force for other ideas or viewpoints. If I am once thoroughly 
convinced that large inherited masses of wealth are unjust, my 
whole set of economic ideas may become organized about this 
one. It is well known that ideas arc inter-locked in this way, 
although there may be some- curious contradictions in individuals. 

•127 
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Another value in holding certain positive convictions is the 
fact that the individual is released for other tilings. It ig 
mental economy to have settled a point, and not hold it in re¬ 
serve for further consideration. It is conceivable that men 
can accomplish more when they first read n new research, if 
they take the attitude of Darwin, who said that his first tend¬ 
ency was to believe wholly in the validity of the writer’s view. 
It was only at a later rending tlmt n spirit of cautious skepticism 
crept in, 

Youn Opinions and Convictions 

Consider each or the statements below. If you arc strongly convinced 
that a statement is true, underscore l, 2 11 on the extreme lert. For ex¬ 
ample before the statement 11 the world is approximately a sphere,” 
you would probably underscore n 2 n because you have evidence, or are 
otherwise sure ol it. Underscoring “l” means that you are Jnirly cer¬ 
tain a statement is true, or that it is more right than wrong. If you 
draw a line under “D," it means that you are entirely uncertain, that 
you have no opinion on the subjeot. Underscoring" —1 M means that you 
consider it more wrong than right, and <l —2" indicates that the state¬ 
ment ia entirely false, that no reasonable person would consider it true. 
2 10-1-2 There is more justice and real democracy in the 
United StateB than in any other country in the 
world. 

2 1 0 -1 -*2 The young people of today are no more immoral 

than the young of two or three decades ago. 

2 10 —1 -2 Bluffing iB poor policy in professional life. The 

better doctors, lawyers and business men avoid it. 
2 10—1—2 The world at present ib mom wholesome than at any 
other period. Men are more unselfish and social- 
minded. 

2 10-1-2 Modern advertising is a aocial blessing. 

2 1 Q —1 —2 Our government is controlled by great financial 

interests. 

2 1 0 —1 —2 Working meu should organize into labor unions. 

It is the only method to insure fair treatment. 

2 10—1—2 The expert mechanic should get about the same as 
the business executive. 

2 1 0 —1 -2 Newspapers arc afraid to tell the truth. They are 

over-influenced by men of wealth and special 
privilege, 

2 10—1—2 Poor men cannot get justice in the courfce. 
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2 10-1-2 One cannot be healthy and at the game time smoke 
tobacco and drink strong coffee. 

2 1 0 —1 —2 The man who persists in exceeding the speed limit 
on the public highways should he jailed like other 
criminals. 

2 1 0 -1 -2 A student in high school or college caught cheating 
in an examination should ho suspended from 
school. 

2 10-1-2 l r irst degree murderers, when caught, properly tried 
and convicted, should be executed, 

2 10-1 -2 High school Htudcntfl today are not required to 
work (study) as hard as they should for their own 
good. 

2 10-1 “2 It is better to have a world full of clever happy men 

without ideals than stupid unhappy men with 
ideals. 

2 10-1 —2 The thrill and romance from moving pictureeare good 
substitutes for social life and other recreations. 

2 10—1 —2 It is harmless for young people who are not engaged 

to kiss each other secretly. 

2 10—1 —2 People who arc unhappily mated should be allowed 

a divorce even when there is no adultery. 

2 10—1 —2 Dancing is more apt to be morally good for one 

than bad. The ill cfTceba on one’s thoughts are 
rare. 

2 10—1 —2 Wham religion is antagonistic to modern Bcience, 

religion should be allowed precedence. 

2 10—1 -2 It is better for a teacher to teach unproved truth 

than error which he earnestly supports with 
evidence. 

2 1 0 -1 -2 The religious missionary is on the average the great 

altruist, as lie is thinking only of the good of 
others. 

2 10 —1 —2 There is plenty of justification for the belief in a life 

after death. 

2 10 —1 —2 Man was created directly by God, and not indirectly 

from lower animal forms as evolution teaches. 

A high degree of certainty in various common ideas may, 

however, make fi man less valuable in many occupations. 
He is no doubt less pliable in fit Ling into the attitudes of an 
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organization. He may make a poor administrator in certain 
fields where ideas arc changing rapidly. 

Another distinction which is available in considering a man's 
attitudes or opinions is Ilia tendency to avoid any opinion. 
Out of 25 questions, one student will have opinions for or against 
the issue in 23 cases and complete doubt or indifference in only 
two; another student 1ms opinions in only 13 of the wises. A 
high index of doubt signifies caution, but more than that prob¬ 
ably a degree of narrowness in the questions concerned. 

One other trait which is discernible in many students is the 
tendency to accept a statement in its positive form. In other 
words certain students are highly suggestible in that they Tenet 
in favor of ideas or statements, while others are inclined rather 
to oppose statements as presented to them. 

The set of 25 statements, with instructions, found on page 
428f, were given to 248 college freshmen, 70 upper class students 
(almost entirely seniors), and 94 students in the midst of their 
second year of law. The law students were selected for two 
'reasons: (1) these men are to deal primarily with social and 
political situations, where abstract social opinions count or at 
least are often considered; (2) it was suspected in going over the 
blanks submitted to freshmen that those students electing to 
follow medicine or a branch of science differed in the nature of 
their responses from those students who hoped to take up law. 
Hence it was thought there might be a legal type which should 
be taken into account by a personnel office. 

The 25 questions divide up into five groups of five questions 
each. The first five deal with questions of national and social 
optimism. The second set are on the labor problem and eco¬ 
nomic status in general. A third group deals with discipline, 
a fourth with social life and the conventions, while the fifth ib 
in the religious field. 

An outstanding feature is the wide range of responses to every 
statement given. Hardly a statement escapes being scored 
under all five headings: — 2 P —1, 0, 1, 2. To be sure, some 
statements are marked preponderantly plus while others are 
scored minus, but an average score for a question has practically 
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no meaning on account of the wide range of reactions to each. 
For example on the slalement "Our government is controlled 
by great financial interests’' the results of the 418 answers 
are: 


Strongly convinced. 59 

Morn true than false. 130 

Uncertain. 55 

More false than true. 103 

Convinced it is wrong. 05 


The most significant general educational implication is the 
slight effect that a college training has had on the real opinions 
of our students who are now seniors in the Arts and Science 
college. There is almost as large a proportion in the senior 
class who arc conservative or reactionary in their responses as 
in the freslnncu class. Apparently this type of opinion is 
influenced far more by home training and religious disposition 
than by what the students are taking away from their college 
courses. 

Only in soiiK! questions dealing with economic status and 
with religion is there any decided difference between seniors 
and freshmen. In the economic type of question the seniors 
are apparently more conservative than the freshmen. They 
tend to believe more generally than do the freshmen that the 
"expert mechanic; should not get about the same income as the 
business executive,” and also that "poor men can get jus¬ 
tice in the courts.” That is, the freshmen wabble about the 
center of the possible responses (perhaps because they are 
suggestible in favor of positive statements), whereas the sen¬ 
iors choose the negative side of the statement as put in the blank. 

Religiously the seniors lend to be far more liberal than the 
freshmen. On the last two questions of the series particularly, 
there is a distinct cleavage. Seniors are skeptical (i.o., hover 
around 0) on the question of life after death, while the freshmen 
arc for the most part convinced that there is plenty of jusfcifica- 
cation for such a belief. Freshmen also lean towards a belief 
in opposition to evolution, whereas seniors tend to accept cvolu- 
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tion, the men being strongly opposed to the statement as found 
in the blank. This is true in spite of the fact that the propor¬ 
tion of Protestants, Catholics and Jews remain about the same: 
approximately 50, 25 and 25 per cent respectively. 

The sex differences are also less significant than one might 
expect. There is a more conservative attitude of the men in 
economic questions, and a distinctly more conservative attitude 
among women in the religious questions. In the field of social 
relationships there is relatively Little difference. Men are more 
inclined than women to be skeptical about the elevating influ¬ 
ence of dancing and to want the first degree murderer hung; 
while women are slightly more apt to feel that divorce iB un¬ 
desirable. Women tend to be more convinced in their opinions 
than men in the arts college, but less certain Dn the average than 
law students of similar age, la all other general respects, 
there is no significant difference. 

Law studcntB in the upper classes do not differ markedly in 
their opinions from other men. They are somewhat more 
conservative in economics and also in religion, particularly in 
the latter field. The majority of law students seemed to be 
strongly opposed to evolution, whereas very few upper class 
arts men still hold this belief. 

In one other respect there is n difference, in the degree of the 
certainty of conviction. The law students tend rather strongly 
to favor plus or minus 2, In fact, 53 per cent of the responses 
indicate certainty, whereas only 45 per cent of the responses of 
the arts men show this same certainty. From a different angle, 
it appears that the median amount of certainty among a group 
of law students about equals the upper 25 per cent point, accord¬ 
ing to certainty, for arts students. This difference can be seen 
plainly in the freshman class as a whole. Freshmen who were 
considering law as a vocation are considerably more apt to 
underscore a plus or minus 2 than those who were going into 
• medicine or a science career, Perhaps this is a real hint then 
for those who are interested in the analysis of personality with a 
view to vocational guidance. 

In attempting to relate the different quantitative values 
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obtainable from such a study of opinions with the results of 
intelligence tests, the correlations found were very small. 
There was ft alight positive relationship between intelligence 
scores (as obtained from the examination of the Educational 
Research Council) and certainty, and also with the tendenoy to 
he radical, but the correlations arc all less than 0.20, However 
this is no reason for disparaging tins typo of test. “Certainty/’ 
for example, appears to have a fairly high reliability coefficient. 
Even with 2b items, tbo correlation index between odd and even 
numbers is 0.71. The more measures we have which are valu¬ 
able and at the same time poorly related to intelligence the 
better off we shall be, ns they may be used to supplement the 
results of intelligence testing. What any man does is only 
partly a product of his intelligence. There are also various 
emotional factors which may contribute to the degree of one's 
instability or forccfulnoss. 

“Indifference" and "radicalism." and "suggestibility" are 
none of them ns significant with as small n number as 25 
statements. Their coefficients of reliability amount to about 
0.5, whereas correlations with intelligence are hardly more than 
0.1, There is a slight tendency for the more intelligent man 
to be more radical and more positive but less suggestible than 
the average. 

The analysis of individual records shows decidedly interesting 
and characteristic bents, at least for the senior students whom 
wc have come to know quite well. Here is a senior, brilliant, 
artistically inclined, with an intense desire to be a teacher of 
English in a college. lie is inclined to be strongly convinced 
of his point of view, and radical on most questions, though in 
spots he takes a strictly conservative attitude. He is not 
consistent with himself in spite of strong convictions and no 
feelings of indifference or doubt. His teachers know this man 
to be a most interesting student. He shows brilliant analyses 
and raises interesting questions in a class room. He does not 
conform to any pattern, but seems often prejudiced by minor 
items. lie will doubtless bo a creative contributor in one 
or more of the fields of art, perhaps because he is not bothered 
by consistency. 
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Another man of the senior class, typically a scientist, ia 
extremely cautious in all his attitudes He is really convinced 
of tho truth of but few of the statements, but is thoroughly 
consistent when he does react. In the case of eight of the 25 
statements, he underscored ”0” which means that he has no 
fixed opinion. This man is known around college to be some¬ 
what narrow, decidedly timid in his expressions, but one of the 
two or three ablest men in the group interested in science. He 
is being considered for an assistantship in one of the 
departments. 

An attractive girl of fair scholarship but with a particular bent 
toward social leadership and with occasional high grades, show¬ 
ing superior insight in certain courses, has been invited to go 
into church work with a very conservative religious group, 
She, however, is thinking seriously of teaching. A glimpse of 
her reactions to this outline are interesting. She is 04 per cent 
liberal in her views, particularly in religion. She takes two 
attitudes which would seem to interfere seriously with her happi¬ 
ness and interest in continuance in religious work. She believes 
that where there is a conflict between religion and modern 
science, religion should not have precedence. Then she strongly 
believes that a world full of clever happy men without ideals 
would be superior to stupid unhappy men with ideals. She 
also is inclined to doubt a justification in a belief in life after 
death. 

Certainly this combination of beliefs would bo unfortunate in 
a conservative religious organization. 

One senior who has been a very well liked leader among Tie 
girls, shows herself up as strongly disposed to accept the posi¬ 
tive side of all statements. She has only scored the negative 
side in four statements. In spite of a fine liberal enthusiastic 
attitude, she is apparently so suggestible as to allow a statement 
to swing her to the point of inconsistency. 

A very superior science student has a large per cent of “0” 
and (i l n underscored, but she is strictly consistent. She is 
particularly a severe disciplinarian, but otherwise inclined to be 
quite liberal. 
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It is significant, that professors who come into the personnel 
office of the university do repeatedly turn to the reactions of 
students to these slulemenls. They arc, in fact more interested 
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in them than in the number or type of books read, the subjects 
of greatest interest in high school, religion, scores of intelligence 
tests, and a host of other things which are available in the 
folders for each student. 
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An employer interviewing a prospective candidate in teaching 
wants to know what she thinks, or what her opinion is. Un¬ 
questionably an evaluation of personnel opinions can be made 
a part of the scientific study of personality, 


TABLE 2 

Percentage oj statements underscored indicating complete floiiljf, certain/^ 
jmitimess and radicalism 
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Men seniors. 

22 
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44 

55 
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Table 1 gives a summary of the commonest attitude of men 
in the arts college, women in arts, and men in law school, for 
each of the 25 statements as listed. The symbolindicates 
a distinct leaning in favor of the positive statement, "0” indi¬ 
cates no definite swing to either side, while stands for an 
attitude in opposition to the statement. Table 2 summarizes 
certain general tendencies, 















MENTAL FATIUUK OF INDIANS OF NOMADIC AND 
SFDKNTAUY THINKS 1 

THOMAS 11, OAIITII 
Umien,ihj of Dana 

Frevioua atiulics of mental fatigue among races indicate 
that there are racial differences in this phase of mental work as 
between full-blood Indians of nomadic tribes, whites and 
negroes. Particularly in respect to accurate performance is 
this found to be true since the measures of differences, ns taken 
from the overlapping run, using the white medians ns bases, 
for Indians, the young ones, 70.4 per cent, the older ones, 
G3 per cent; for negroes, the young ones, 19,3 per cent, the 
older ones, 14.5 per cent (1). When we consider mixed-blood 
Indians in respect to mental fatigue, we find that in accurate 
performance, they seem to occupy a middle ground between 
whites (2) and full-bJood Indians though in attempted per¬ 
formance they tend to be more speedy than the whites and 
less speedy than tin* full bloods, In' this same measure of over¬ 
lapping (3). 

The question arises as to whether or not this may be said 
to hold of sedentary Indiana aa well aa of those of nomadic 
tribes. On a basis of actual scores, with intelligence tests— 
N. I, T, Scale A—it wuh found by the writer that age for age 
the nomadic Indians arc more intelligent than the sedentary 
Indians (4), though to be sure, social status and proximity to 
representatives of the while civilization favored the nomadic 
tribes here examined more than the sedentary tribes. 

The nature of a correlation between ability to hold to a mental 
task such us the one made use of in the present experiment 

‘Paper mad before Lh« American l’Hychologiciil Association, Decem¬ 
ber, 102;), at Mitdirmii, U'incon/iin. 
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ancl intelligence is as yet unknown. It is a problem whose 
solution may be undertaken later on. However, the results 
appear on the face of things to indicate that there is no correla¬ 
tion of a significantly positive sort na respects intelligence of 
nomaclie full-blood Indians, mixed bloods, mid whiles as racial 
groups because measures of intelligence of these groups show 
just the opposite tendency ns compared with the tendency in 
measures of mental fatigue. Thus it would seem that the 
work curvo test used in the present experiment doca not measure 
intelligence though the results indicate racial differences in the 
work curve. 

In this study our problem is: If full-blood Indians of no¬ 
madic tribes arc able to resist tho onset of mental fatigue ns 
here measured more successfully than whites, or mixed bloods 
—representing u mixture of white blood and nomadic Indian 
blood—is it just a matter of Indian blood so regarded or could 
it he due to the tribal habit of nomadism «s distinguished from 
that of sedentary practices? 2 

We do not mean at all to attack here tho problem of ac¬ 
quired characteristics. That would be too large a task just 
now. But we wish in fact to avoid facing mc\\ a biological 
problem by saying that the Law of Survival of tho Fittest 
could easily account for any difference here to he found in 
comparing nomadic and sedentary Indians since the law would 
work with more vigor among nomadic Indians than among 
those of sedentary habits. Nor would we go back of tho bare 
statement of fact of Indian blood to its origins, rather would 
we leave that for the anthropologist. We are merely granting 
tentatively that the origins of the Indian bloods here con¬ 
sidered are the same, and following that we are saying that 
some of its ancestry followed nomadic habits and some seden¬ 
tary habits. 3 

1 The data for the sedentary Indians were obtained by tho writer on an 
expedition made passible by courtesy of Lin* (irunLs Committee of the 
American Association for the Advancement of Science. 

1 The classification of theflo Indians as nomadic and sedentary wns 
made at the suggestion of Prof. James E. Pearce, Professor of Anthro¬ 
pology, University of Texas. 
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From an interest in what was going on in the minds of the 
subjects in addition to the originally behavioristic phase of this 
study we have undertaken to find out something of the sub¬ 
jective states of these psychologically untutored subjects and 
as a matter of sheer curiosity we obtained from them some¬ 
thing like introspection at the end of the experiment. 

The materials of the experiment were the Thorndike Addi¬ 
tion Sheets arranged in two kinds of tablets, that is of fourteen 
sheets and twenty-one sheets respectively, the tablets of four¬ 
teen sheets being used by younger subjects and the ones with 
twenty-one sheets being used by the older subjects. The 
subjects were full-blood Plains and Southeastern Indians and 
Pueblo, or Plateau Indians found in the United States Indian 
Schools of Chilocco, Oklahoma and Albuquerque, Mew Mexico; 
the Chilocco Indians, representing the nomadic Indians and 
the Albuquerque Indians the sedentary Indians. The sub¬ 
jects of the younger sub-groups of Indians had attained as 
high as fourth grade—excepting five of these—in the United 
States Indian Schools and those of the older sub-groups had 
attained the seventh and eighth grades in these schools. 

The ages of the nomadic group averaged for the younger and 
older subjects 15.7 and 18.3 years respectively. In the seden¬ 
tary sub-groups the average for the younger subjects was 11.8 
years and for the older subjects it was 16,2 years. Following 
we have the grade composition: 
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This gives for the younger subjects: Nomadics, 61; sedentary 
Indians, 57; and for the older subjects we have, nomadics, 47; 
sedentary Indians, 66. Both nomadic and sedentary groups 
are to be regarded as composed of full bloods altogether if we 
may take the statement of degree of blood from the United 
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States Indian School records and the statements of the sub¬ 
jects themselves. 

The sexes are about equally distributed, as follows: 
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The work curve experiment has boon described elsewhere 
as to its administration (1). The younger unci older sub¬ 
jects work continuously for twenty-eight and forty-two min¬ 
utes respectively. At the start their good-will is obtained 
by getting their consent to seei who is the "best adder in the 
class” and the experiment is playfully characterized as a 
“race." No interruption on the outside or interference of any 
sort is permitted i while the performance is, going on. No 
motivation in addition to wlint is offered at the start is given 
at any subsequent time during the work period. In fact great 
pains are taken to keep the conditions of the experiment con¬ 
stant ao that the individual subject's internal efficiency as a 
worker will be indicated by the results on the data sheetB. 
Only two minutes are spent on a sheet and every subject 
works on the same sheet each two minutes. At the end of the 
experiment the subjects were asked to write on the work curve 
tablets whether they were "not tired," “n little tired/' just 
“tired/ 1 or “very tired” To be sure the subjects are inex¬ 
perienced introapectioiusta but we offer this for what it is 
worth. 

The original data for this experiment were found in the 
tablets after the subjects had carried out the instructions. The 
data were handled thus: 

1. To ascertain the number of columns a subject attempted 
each two minutes. 

2. To hud out what was accurately performed each two 
minutes. 
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3. Attempted columns and accurate columns for an indi¬ 
vidual were totaled. 

4. Trom these totals were obtained the per cent accurate for 
each two minutes and likewise the per cent attempted for each 
two minutes, 

5. Number 4 gave what we have called individual work 
curves expressed as per cents. 


TABLE 1 

Showing average of the individual curves for fourth grade full-blood 
Pueblo ( sedentary ) Indians 


fjsmocB 

PEll CENT ATTEMPTED 

PER CENT ACCnnATE 

Avoro go 

AD. 

P.E. 

Avomgo 

A.D. 

P.E. 

1 

7.1 

1.7 

0.2 

8.1 

5.8 

0.0 

2 

6.8 

1.1 

0.1 

8.7 

4.8 

0.5 

3 

7.3 

1.8 

0.2 

7.7 

4,3 

0.4 

4 

7.2 

1.4 

0.1 

8.8 

4.6 

0.5 

6 

6.8 

1.4 

0.1 

6.7 

3.7 

0.4 

6 

7.5 

1.1 

0.1 

7.9 

4.6 

0.5 

7 

6.1 

1.1 

0.1 

5.5 

3.6 

0.4 

3 

6.2 

1.1 

0.1 

5.1 

3.6 

0.4 

9 

6.5 

0.6 

0.1 

7.0 

4.6 

0.5 

10 

7.8 

1.1 

0.1 

6.5 

4.5 

0.5 

1L 

7.7 

1.3 

0.1 

8.2 

5.2 

0.0 

12 

7.3 

1.5 

0.2 

8.4 

6.2 

0.7 

13 

7.4 

0.8 

0.1 

6.4 

4.1 

0.5 

14 

7.6 

0.6 

0.2 

Q.4 

4.6 

0.5 


6, These individual curves, as in number 5, were combined 
into group curves called the average of the individual curves. 
This made group curves of per cents of total attempted and 
accurate performance, i.e., two curves for any sub-group of 
subjects. Table 1 will show the data 4 for the curve for at¬ 
tempted and accurate performance of the sedentary sub- 

4 The data for all blood groups except that of Pueblo Indians has 
been previously published in Journal of Applied Psychology, vol. iv, 
pp, 242, and vol. vi, pp. 336. 
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groups of fourth grade and table 2 will give the data for at¬ 
tempted and accurate performance of seventh and eighth 
grade aub-group. These data me in the form of average, 
average deviation, and probable etror of per cents for each 
two minutes. 6 


TAW/tt 2 


Showing average of the individual curves for seventh and eighth grade full- 
blood Pueblo (sedentary) fndiam 
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Figures 1, 2, 3, and 4 give a graphic representation of at¬ 
tempted and accurate performance for the younger and older 
sub-groups in the form of smoothed-out curves. 

L The writer acknowledges tlio assistance of two of his graduate 
students, IVIjbs Helen G. Mercer and Mias Florence Morcor in handling 
the data for Uiettedentiivy Indians. 
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It will be seen that the curves for nomadic full-blood In¬ 
dians are somewhat different from those of the full-blood seden- 
taryjjespecially iu the case of those representing efficiency 
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Fig. 1, Average of the Individual Curves hor Younger Subjects 
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Fig. 2 , Average of the Individual Curves for Younger Subjects 

during the accurate performance. In all curves the seden¬ 
tary Indiana tended to do more of the work at the start than 
did the nomadic Indians. With the former wc find a tendency, 
toward initial spurt in all the curves but the attempts curve of 
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the younger subjects while there is warming-up indicated with 
the latter. If we take into consideration the curves at the ends 
we note that always the nova a dies arc better than the seden¬ 
tary subjects though sometimes there is only a slight advan- 
Attcmiitcd performance 



Fia_ 3, Atehage op tiib Individual Cuilves von Oldbh Subjects 
Accurate performance 



tage as in the case of the two curves for attempted performance 
for the younger subjects. The curves for efficiency during the 
attempted performance arc move nearly similar than are those 
representing that for the accurate performance. They also 
appear to fluctuate less, however, from the appearance of the 
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curves themselves merely, the nomadic sub-groups seeming 
to have the advantage over the sedentary Indians. The 
former appear to get more practice effect as indicated by the 
curve slopes than the latter, 

The term “mental fatigue" is used here in a restricted sense 
and not in the way in which the popular mind regards it. 
Even the word “mental" has lmd its purgings until the dy¬ 
namic psychologist and the untutored person may converse only 
with embarrassment. Since the situation in this experiment 
was so planned that external factors could scarcely hinder the 
performance once started and all hindrances to work setting 
in later must be of an internal and subjective nature set up 
by the performance, i.e., actual loss of neural efficiency, ennui 
due to the task, interference of mental processes, bucIi as per¬ 
severation and overlapping, feeling of being tired due to dis¬ 
traction, of actual physical fatigue induced by strain, the an¬ 
noyance of inhibiting tendencies to do something else besides 
the task in hand; and since these internal and subjective states 
are probably bigger factors than the mere motor processes of 
writing, included in the performance whose results measure in 
terms of speed and accuracy in an objective fashion the mental 
work as handicapped by the above mentioned internal states, 
we may with these qualifications, say that the objective re¬ 
sults measure an internal condition of efficiency (5) and may 
call the loss of efficiency an internal or “mental fatigue." To 
be sure this complex is not the old mental fatigue of the popu¬ 
lar mind. 

We take here as a measure of loss of efficiency the results of 
a comparison of efficiency at start and finish of the total 
continuous work period. By referring to table 3 we find that 
the nomadic Indians excel the sedentary Indians in resisting 
fatigue in both attempts and accurates categories, but more 
in the latter than in the former. In attempts for the nomadic 
younger sub-group there was a gain of 6.S per cent, while for 
the younger sedentary Indians there was a gain of 4.7 per cent; 
and in the accurates category the figures stand 8 per cent gain 
for the former and 13.4 per cent loss for the latter. For the 
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older sub-group the nomads experienced in attempts a gain 
of 5.9 per cent and the sedentary subjects of that sub-group a 
loss of 1 per cent. In accurate performance for the older sub¬ 
groups the nomadics had a gain of 0.3 per cent and the seden¬ 
tary subjects suffered a loss of 23.4 per cent. It is interesting 
to note that though the younger sedentary Indians are younger 
than the nomadic younger Indians on the average 3.9 years 
and the older sedentary Indians are only 0.9 of a year younger 
on the average than the corresponding nomftdics p still the 
young sedentary Indians stand closer to the nomadic Indians 
according to the measure of mental fatigue than do their 

TABLE 3 

Shewing results of comparison of per cents in first and last six minutes of 
work for nomadic and sedentary full-blood Indians um\Q the 
first six minutes as a base 



Kimuun 
orCAHEa 

ATTBUrr.H 

accuimteji 

Young subjects: 




Nomadic. 

ftl 

0'.B% gain 

8.0% Rain 

Sedentary. 

57 

4.7% gain 

13.4% loss 

Older subjects: 

1 



Nomadic. 

47 , 

5.0% gain 

0 3% gain 

Sedentary. 

m 

1*0% loss 

23.4% Insfi 


older ethnic brothers. In this instance at least age does not 
seem to favor the latter. 

Elsewhere (2) we have discussed the nature of the work 
curves of whites, negroes and Indiana in addition to the facts 
of fatigue as brought out by the method used above. This 
was for the purpose of determining statistically if there are 
really different racial work curves for the subjects studied; 
just a difference appearing between averages is not to be 
regarded as a significant difference in comparing group per¬ 
formances, One means of determining such differences is to 
measure the amount of overlapping of the distribution of one 
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group over that of the other, This we have done here, having 
proceeded thus: 

1. To tap the work curves at various points so as to find 
what per cent was done during the first six minutes of work, 
what was done during first fourteen or the first twenty-two 
minutes of work for younger and older subjects respectively, 
and what was clone in the last six minutes of work. 

2. To take the medians of the distributions from which 
these parts of the curve were derived and compare them to see 
if these indicate differences. 


TABLE 4 

Show infi viedians of per cents done at various times during iolal work 
period for nomadic and sedentary Indians 



FinsT 0 MINDTEfl 

FinsT 14 

MINUTES 

LAST 0 MINUTES 

tJ 

0 

4* 

a 

a 

gs 

Accurate 

TJ 

i) 

t 

■4i 

Si 

§ 

O 

a 

-a 

tJ 

o 

a 

a 

r 

ei 

i 

Q 

O 

■d* 

Younger subjects: 



1 




Nomadic.... 

20.5 

HO 

48,3 

49,5 

22.5 

20,3 

Sedentary. 

23.8 1 

24.5 

50,7 

52 5 

22.3 

18.6 

Older subjects; 







Nomadic.... 

14.4 

14.0 

51.4 

53,0 

15.2 

14.8 

Sedentary. 

15.2 

16.8 

61.5 ( 

55.5 

15.1 

13.9 


3. To test the reliability of the differences by seeing what 
per cent of one group's measures attain and exceed the median 
of another. 

An examination of table 4 will show the medians of per¬ 
formances for these three phases of the nomadic and sedentary 
Indians work curves. The medians will be seen to read thus: 
In attempts category for nomadic younger subjects, first six 
minutes, 20.5 per cent; for first half, 48,3 per cent; for last six 
minutes, 22.5 per cent. In this category for the sedentary 
younger subjects the medians arc for first six minutes, 23.8 
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per cents half, 50.7 per cent and for last six minutes, 22.3 
per cent. In the nccumtea category the younger subjects of 
nomadic group show for the same phases of the curves respect' 
tively as above indicated, the medians, 19.3, 49,5, and 29,3 per 
cent, and the younger subjects of sedentary group show for 
these same phases respectively, 24.5, 52.5, and 18.0 per cent. 
That ia to say on a basis of comparison of medians alone of 
these three phases of the two Indian work curves the fact is 
indicated that the nomadic full-bloods tend; 

1. To be more deliberate at start than the sedentary full- 
bloods, doing a smaller per cent of their work at the start of 
the game. 

2. To show that by the time onc-lmlf of the total work period 
of twenty-eight minutes is up they lmve not done in either 
performance category quite one-half of their work but will do 
more than half of it in the latter half of the total work period; 
whereas the sedentary Indians are, ia both categories, consist¬ 
ently inclined to do more than half of their worlc, i.e., they 
are more in a hurry to get through with the task, 

3. To show that at the end the nomadic Indians are in¬ 
clined to do a larger per cent in either category than at the 
start, whereas the sedentary sub-group tends to do less at the 
end than at the start and a smaller per cant of its total work 
in either category than did the nomadic sub-group. 

For the older sub-groups we have just about the same situa¬ 
tion, but especially is it more emphatic in the case of the ac- 
aurates category. Here the nomadics tend to go about their 
work less speedily and more cautiously while the sedentary 
Indians are rather "excessive” as compared with the nomads 
in their efforts at the start, but less so in attempts than in ac- 
curates. By the middle of the total working period, i.e., here 
in the first twenty-two minutes of work, the sedentary Indians 
incline to do a larger per cent of their work than the others in 
the necuratcs category, but hardly lunch more in the attempts. 
At the end the status is tlie other way round, being still move 
emphatic in the accurates category, for the nomads do a larger 



mental FATIGUE OF INDIANS 


449 


per cent at the end than do the sedentary subjects, he., they 
are less 'ffaligued” aa objectively determined. 

Table 5 affords measures of the amount of overlapping which 
are given in order to obtain evidence of significant differences 
between the racial groups. As already indicated by the com¬ 
parison of medians of per cents done there are apparent dif¬ 
ferences. "We have found the nomadics consistently excelling 
the sedentary Indians in both performance categories and for 
both younger and older subjects. But the crucial test of dif¬ 
ferences is to see if the per cents of measures of sedentary In¬ 
dians wherever we tap the curve tend to attain and exceed 


TABLE A 

Shewing per cent of sedentary sub-groups attaining and exceeding median 
of respective nomadic sub-group 



Finer Aminuteb 

pjnsr 14 

MINUTES 

L^BT 0 MINUTES 


T3 

2 

9 

<5 

Accurate 


o 

< 

Attempted 

S 

§ 

8 

< 

1 

Younger subjects: 

Overlap, per cent.| 

65.5 

30.7 

G5,G 

1 

71,0 

51.7 

40.3 

Older subjects : 

Overlap, per cent. 

62.0 

75.8 

. 

57.5 

66.7 

53.3 

40.9 


the medians of the measures of the nomadic performance in 
any significant degree. A per cent as measuring the amount 
of overlapping which departs very far from 50 per cent is more 
significant the farther above or below that per cent it goes. By 
referring to the table it will be seen that for worlc of first six 
minutes in younger racial groups these measures of overlapping 
are for attempts, 65.5 per cent and accurates, G6.7 per cent. 
For older subjects they are respectively 62.0 and 75.8 percent. 
So we can say that at the beginning of the curves the differ¬ 
ences are significant, At the half-way point, or thereabouts, 
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TABLE 0 


Showing total columns added for the nomadic and sedentary Indians 


ATTBMI'Tb 


action A.TPB 



Avor- 
I ivgo 

A,D. 

P.E. 

Avor- 

1 A,P. 

P.E. 

Younger subjects: 







Nomadic... 

BO. 9 

15 2 

1.7 

2D.0 

13.4 

1.5 

Sedentary. 

45.0 

12.1 

15 

22.9 

11.2 

1.4 

Older subjects: 




1 



Nomadic.... 

US-0 

22.8 

2.8 

64.1 

18.4 

3.4 

Sedentary. 

107, S 

29.4 

2,4 

60. S 

19 3 

3 1 


TABLE 7 

Showing classification of introspections of the subjects taken at the 
end of the experiment 



YOUrtflEJn fiUrUBCTfl 

OLDEN SUUJECTH 


Number 

Por cent 

Number 

l J of cent 

For nomadic Indians: 

Number reporting:. 





"Not tired". 

26 

44 

20 

42 

"Little tired".1 

25 

43 

25 

52 

"Tired". 

0 

0 

2 

4 

"Very tired”. 

5 

9 

1 

2 

No report. 

3 

4 

0 

0 

For sedentary Indians: 

Number reporting: 

1 

I 


i 


“Not tired". 

30 

53 

36 

55 

"Little tired". 

16 

28 

22 

33 

"Tired". 

4 

7 

2 

3 

"Very tired". 

7 

12 

6 

9 

Na report. 

0 

0 

0 

0 


the measures are somewhat less significant, being for attempts 
and aocumtes 65.5 and 71.9 per cent respectively for younger 
sub-groups and 57.5 mid 66.7 per cent for the older sub-groups. 
The measures at the close of the work, last six minutes, are all 
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significant and in the same direction for both sub-groups in 
accurates only. For accurates the measures are 40.3 and 
40.9 per cent for young and old sub-groups respectively, but 
for attempts they are 51.7 and 53.3 per cent respectively. 
However, if in respect to attempts the measures of over¬ 
lapping do not indicate significant differences, they must indi¬ 
cate more or less similarity of behavior at the ends of the work 
periods. And this is just what was found when we examined 
the curves of work in attempts at the end. (See figs. 1 and 2.) 

As to the feelings of fatigue reported by these inexperienced 
and untutored subjects we may look into this by examining 
table 7 which shows how the reports of these subjects stand in 
the matter. Here they undertook to say whether they were 
"not tired,” a "little tired,” "tired,” or "very tired.” Some 
failed to report at all. It will be seen that though of the 
young and old sub-groups of sedentary Indians 53 and 55 per 
cent respectively reported that they were not lired and all the 
rest reported that they were either a "little tired,” "tired,” or 
"very tired,” and that in this respect they were more optimis¬ 
tic than the nomadic Indians of whom the younger sub-group 
reported 44 per cent "not tired” and the older sub-group 42 
per cent "not tired” and all the rest a "little tired,” "tired,” 
or "very tired,” the objective results as indicated by the vari¬ 
ous curves show that they "fatigued” more than the nomadic 
Indians in fact. This might indicate that the nomadic In¬ 
dians are more heroic in the face of felt fatigue than were the 
sedentary Indians for they kept up their performance at least 
in accurate work more efficiently than did the latter. 

By referring to table G which is really not a part of the study 
excepting that it is a useful sidelight it will be seen that the 
total performance of the nomadics is better for the total work 
periods than for the sedentary Indians because they added more 
columns and got more of them right. 

SUMMARY 

1. In the total columns added either attempted or accurately 
done the nomadic Indians excelled the sedentary Indians. 
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2. The sedentary Indiana are more given to initial spurts 
than are the nomadic individuals, 

3. The nomadic blood groups are inclined to resist fatigue 
more successfully than the sedentary blood groups, 

4. At the end the sedentary blood groups tend to fall away 
more than the nomadic groups, but more in accurate per¬ 
formance than in attempted performance. 

5. The sedentary subjects were not inclined to acknowledge 
feelings of fatigue as freely as did the nonuidics though they 
"fatigued" more than the latter. 
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THE RELATION BETWEEN PERSONALITY AND 
CHARACTER TRAITS AND INTELLIGENCE 

A Study of a Group op Student Nurses 
MARY GOODYEAR EARLE 

An attempt has been made in the present study of two' 
hunched and twelve student nurses in seven large hospitals 
in New York City, to discover if there is a correlation between 
their general intelligence and their personality and character 
trails, as exemplified by the so-called “ideal nurse.” 

Obviously a positive degree of correlation would be an ex¬ 
ceedingly desirable finding. Inasmuoh as certain personality 
and character qualities arc an absolutely indispensable part of 
a fine trained nurse it would be worth while in demanding 
more than “average intelligence” to have some assurance that 
we were getting the other as well. We now have fairly satis¬ 
factory objective measures of intelligence with ever increasing 
progress along this line, and thus far, no satisfactory measures 
of personality and character traits. I am aware that there are 
members of the community who would dispute the assumption 
that more than “average intelligence" is required in a trained 
nurse, but those of us thoroughly familiar with this professional 
problem know that a high standard of nursing care is dependent 
in a large measure upon the intelligence and judgment of the 
student nurses who give it, plus the requisite personality and 
character qualities. Here one draws a sharp distinction be¬ 
tween trained nurses and those who “wait upon the sick.” 
The highly trained nurse might so to speak, be called the 
doctor's surrogate, 

The field of the hospital training school for nurses is un¬ 
plowed one! virgin soil for psychological study in general and 
worthy of the best efforts and most creative thinking of psy- 

453 
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chologists along several lines. The adequate education and 
training of the student nurse lias at lust become a subject of 
discussion and interest to the public at large and with the 
establishment of Nursing and Health Departments in several 
universities of the country, it is rapidly becoming a subject of 
importance with those of us especially concerned in the educa¬ 
tion of women along lines of increasing usefulness and service. 

It is of special significance that Dr. David Sneddon, the Educa¬ 
tional Sociologist, considers it one of the most interesting and 
desirable of the professions into which young women can enter! 

Since the publication of the Rockefeller Foundation Report 
on the whole field of nursing education in this country, less 
may be said in future by an uninformed press and public on 
the “over training” and over education of the student nurse, 
as it is agreed by the Foundation “that the standards are none 
too high for the important and responsible work nurses arc 
doing.” “In the public interest, these standards should be 
maintained and strengthened. 

Concerning an analysis of the student nurse groups tested in 
this study, as superintendents of training schools for nurses, 
in common with many of ub, have a conservative attitude 
toward the new and to them unknown* it was necessary in 
gaining permission to give a psychological test to a group of 
their students, to accept with alacrity the groups offered by 
them. In two instances probationers only were suggested as 
subjects and gladly accepted; though one had hoped to be 
given students who had been longer in the training schools, in 
order to be assured of that “intimacy of acquaintance,” when 
the personality and character blanks were filled out. The 
size of the group was also a matter of the convenience and 
wishes of the superintendents, and so the seven groups offered 
here vary in number from twenty-four to thirty-nine, 

To ascertain the general intelligence of the students, the 
Army Alpha Group Intelligence Test was chosen, Form 9, and 
given to the seven groups in the usual way. The testing was 
done on Alpha in February and March of 1922. 'This tost 1ms 
since become so well known in the population at large that 
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there is some reason to believe that it may not be as reliable as 
it was formerly considered. At all events in later work with 
Alpha, some testers tend to get an undue proportion of high 
scores with nursing groups, 

The test blanks were corrected and graded from A to D in 
the manner used in the Army, the letter grades being later 
transposed into numbers from 1 to 7. The results of this 
testing are highly gratifying and make an even more favorable 
showing than the tests of army nurses reported on page 829 of 
Volume 15 of the “Memoirs of the National Academy of 
Science” on “Psychological Examining in the United States 
Army.” In the list of occupations on that page the middle 
fifty per cent of army nurses ranked next to the highest in the 
G plus group. The median for this group falls at 25 per cent 
below the lowest B grade. In the present study the median 
of 110, falls slightly above the lowest B score, It is to be 
expected that the group under discussion in this paper would 
test somewhat higher. A graph is given here for the group 



Ghapu of Ahmy Alpha Scores Made dy Student Nurses in 
Schools of Nursing in New Yosk City 


tested as a whole. It would indicate the desirability of a more 
rigorous exclusion at the lower end of the scale in order that 
the individual groups may be more homogeneous, particularly 
for teaching purposes. One might well consider eliminating 
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those making an Alpha grade of below 75, provided of course, 
that the results in this test were corroborated by other objec¬ 
tive, and subjective measures as reliable, Thus some of the 
difficulties in the training and curriculum might be simplified, 

A few statistical figures follow on the results of the intelli¬ 
gence testing aspect of the study: 

me<ui.U!U (N - 212) Median.110 (N = 212) 

S.D. 29,8 IMi-wrdiw... MG 

P.E.™ n . 1.37 Q. 22.04 

P.E.i.d.OS P.I'j.q «. 1.00 

. 80.53 

Q 4 .132.41 

The present study of the intelligence of a small group of 
student nurses raises an interesting question as to the general 
level of intelligence found among student nurses in the train- 
ing schools of the country. 1 Little 1ms been done upon the 
testing of these young women; here and there nn up-to-date 
superintendent of nurses is awakening to the idea that this is a 
tangible way of finding out some tiling she very much wants to 
know; but for the most part the old fashioned and expensive 
“trial aud error ” method prevails. This usually means three 
to six months probationary nursing of the sick in the hospital 
wards, and of class instruction in both theoretical and practi¬ 
cal work; except in the few better hospitals where the so-called 
preliminary course has been instituted. This course consists 
of a limited number oF hours spent upon the wards with more 
or less cramming of theoretical and practical instruction, which 
the young nurse badly needs to prepare her for the more in¬ 
telligent eare of her patients. This might be considered an 
even more expensive method, as the time and coat of this in¬ 
struction is thrown away when some of the students are 

1 Since this manuscript was written the writer Ima tested 2450 student 
nuracs from the Atlantic to the Pacific, in 07 hospital, in 20 citicB and 
15 skates. The study represents an approximate G per cent sampling 
from five types of hospitals, taken, For tlie most part from the concen¬ 
tration of nurae 3 in the larger local!tics, The Otia 3. A higher examina¬ 
tion has been used with tho entire group. 
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discovered to be unfitted for the work. Since intelligence ia so 
important a factor in complex habit formation as well aa in 
education, it would seem that group intelligence testa used in 
the early probationary days of the students, as a routine meas¬ 
ure, would help much in the elimination of the lower types of 
intelligence, thus saving time, effort and money. 

The personality and character traits rated in this piece of 
work were investigated according to the suggestions in Pro¬ 
fessor Ilugg's series of articles in the Journal of Educational 
Psychology for November and December 1921, and January 
and February 1922, entitled "Is the Hating of Human Char¬ 
acter Passible? 11 The qualities contributing to the ideal 
trained nurse were analyzed under nine headings as follows: 

1. Conscientious 

2. Self controlled 

3. Tactful with patients 

4. Kindly spirit 

5. Cheerful quiet manner 

6. Pleasing voice 

7. Skill in nursing procedure 

8. Team work 

9. Executive ability 

and subjected to the criticism of a few nursing executives and 
supervisors. A letter rating A, B, C plus, C, C-, D, D —, 
according to the Alpha scale was given for each quality, these 
in turn being transposed into the numbers from 1 to 7 in order 
to get the rank correlation between this subjective estimate 
and the Alpha test. Three judges from each hospital were 
chosen to rate their own students, these judges consisting of the 
training school superintendent and two supervisors, one 
usually being the assistant superintendent, the other the 
instructor in nursing procedures. The judgment of the 
superintendent of nurses might almost be considered a com¬ 
posite as she tends to hear what all supervisors think of the 
student. The instructor is in the habit of following up the 
work of the student nurses on the wards. Head nurses in 
charge of wards were not chosen as judges because in many 
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cases they would not have had under them each member of the 
group. The minimum of three judges was secured except in 
the single instance of Hospital 1'. Unfortunately it was 
impractical to use the objective "scale-man” and m the sub¬ 
jective method of rating was adopted. An average was taken 
of the nine qualities and then of the opinions of the three judges. 
The single rating figure obtained from the nine qualities hy the 
three judges was correlated with the grade obtained in the 
Army test by the familiar "rank method” using the seven 
individual hospital groups, These judges were highly compe¬ 
tent to rate the students on the nine counts, nor was there 
"lack of acquaintance” with them except in the tu r o proba¬ 
tionary groups where only a two month's acquaintance existed 
They had been instructed not to confer with one another, and 
in most instances those rating sheets were filled out by the 
three judges in the presence of the writer. 

The results obtained have been inconclusive from either the 
positive or the negative standpoint. Averaging the correla¬ 
tions of the seven groups gives a p of 0.03 practically a chance 
correspondence. On analyzing the separate correlations which 
read as follows; 


Hospital A. 
Hospital B, 
Hospital G. 
Hospital D 
Hospital 15. 
Hospital F. 
Hospital CV 


>• * 

-0.07 25 

0.12 25 

0.55 39 

-0.23 37 

0.21 28 
-0 30 24 

-0.04 34 


it will be noticed that there is a wide variation in these seven 
groups from —0.30 to +0.55, the latter being high enough to 
have some significance with a P,K of 0.07, But these figures 
really require interpretation and criticism, emphasizing the 
unreliability of the character of subjective judgments of human 
traits and, that the p’s are obtained between a subjective and 
an objective measure. It is the subjective aspect of the Btudy 
which is especially open to criticism. 
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In the first place, examining the personality and character 
ratings by the twenty-one judges as a whole, three for each 
group of seven, although the headings meant something very 
definite to this group of professional nurses, they tended not 
to use the entire scale from A to D-. In the second place 
there was a marked tendency to give a student a single letter 
rating for all nine qualities: in one case for instance, a judge 
who did use the entire scale, gave a student a single letter 
rating of D, for all nine qualifications and in view of the diversity 
of these headings this might appear to be a biased judgment. 
Another judge gave this same student a rating ranging from 
A to C, there were two A'a, three B J s, and four G’s; while the 
third judge rated her B and C with one D and that, in executive 
ability. Obviously the ratings on this student differ too much 
to be reliable. The young woman as a matter of further interest 
made the low grade of 71 on her intelligence test, which places 
her in the C group and gave her a position of 32, 34 being the 
‘total number tested in this hospital. Is it possible that her 
mental dullness, suspected by the superindentent who rated 
her D in personality and character traits, over-shadowed her 
other qualities? To quote from Dr. Rugg "The suggestion 
comes insistently, however, that one of the most potent in¬ 
fluences working against accurate estimates of character is the 
prevalence of just such general attitudes toward our associates 
and subordinates.” Superintendents of large training schools 
for nurses often (I use this modifier advisedly) recognize and 
value general intelligence, for they sometimes suffer keenly 
from the want of it among their students. In the third place 
there was a marked tendency among some judges to rate very 
high, there were too many "A J a,” for instance. This may 
have been due to pride on the supervisor's part in the particular 
training school; the training school superintendents themselves 
were for the most part entirely free from this fault in their 
individual judgments of students, the supervisors more readily 
falling a prey to it. Lastly in a few instances the records 
were not complete for three judges. Some of the students 
were unknown to some of the judges though the judges knowing 
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the largest proportion of students were chosen to make the 
judgments. 

As to criticism of the individual hospital groups ilie four 
minus quantities as well ns the two low positive correlations, 
0.21 and 0.12, may he questioned at several points, some of 
which have been mentioned in the criticisms for the whole 
group. In Hospital F the rating of two judges only were 
used, as it was necessary to discard the third rating (by a 
nun) because she had used a single A rating for all the students. 
Judge A rated them too high, in fact the record was almost 
worthless because of this fact. In Hospital G half of the 
students were unknown to Judge A and this Judge gave a 
single letter grade for nine qualities on those she did rate. In 
Hospital A, Judge B rates too high, mostly fi Akt, J> and she 
does not use the entirc scale; only twice does she give a rating 
of C. Judge C tended to use a single letter rating for all 
qualities and Judge A gave no mark below C plus. In Hospital 
D, Judge A gave too many high marks; Judge B failed to rate 
nearly half of the group. In Hospital B, Judge A gave too 
many high marks. In Hospital E the group tested were pro¬ 
bationers and the data on some of the traits was not complete. 
The judges as a whole tended to rate their students too high. 
This leaves one Hospital, C, which seems to have been fairly 
free from the foregoing crticisrna. In this case three com¬ 
petent judges rated all the students on each of the nine qualities. 
The entire scale was used by them and only one tended to 
rate high, this Judge also using in many instances, a single 
letter grade for nine qualities. In a number of cases there is a 
close degree of correspondence in the rating of the three judges 
indicating the reliable character of their judgments. 

One further point may bo of interest, the discrimination of 
intelligence by the judges in the few cases in this study in 
which it was done corroborates Professor Ilugg’s experience in 
this direction. For example, a student making a grade of A 
with a score of 166, is estimated as having a D grade of intelli¬ 
gence by Judge B, the superintendent of the training school. 
Another, with an A grade, and a scoro of 141 is also rated D; 
a third and fourth, making A scores of 1,60 and 148 are rated 
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A and B respectively. A second superintendent and a super¬ 
visor rate four A students as follows: 


btudewt 

norma 

hupehintkndjcnt'h 

PATINO 

BtnntTiviflOn J R 

fiATTNG 

1 

140 

A 

A 

2 

148 

C 

C 

3 

145 

B 

B 

4 

13G 

B 

B 


Why do both judges fail to suspect the superior intelligence 
of No. 2, and both recognize it in No. 1 who makes only one 
point higher? Here we have the “direct comparisons of judg¬ 
ments of a trait and the objective measurement of it in the 
case of intelligence” Professor Paigg says of his Army study 
in this connection, “Taken as a group, officers of outstanding 
superior intelligence discriminate intelligence in others little 
better than do those of “average intelligence,” 

CONCLUSIONS 

1. That, aa the measurement of intelligence used in this test 
has been well standardized and is fairly reliable as a group test 
of intelligence one feels well satisfied with the results of this 
objective measure. 

2. That, with reference to the subjective aspect of the gtudy, 
had it been practicable to return later to these twenty-one 
judges for re-judgment on these students, the second group of 
results averaged with the first would doubtless have increased 
the reliability of many of the judgments. 

3. That, considering the criticisms made above of the four 
negative correlations and the two low positive ones, we should 
be cautious in concluding from this study at least that only a 
chance relationship exists between personality and character 
traits and intelligence, on the contrary, in spite of the findings 
the indications may be in the other direction. 

4. That, further work along this special line would, in all 
probability, amply repay the effort, particularly if sufficient 
data were collected so that suitable selection could be made of it* 


THE NEGRO CHILD’S INDEX OF MORE SOCIAL 
PARTICIPATION 

HARVEY Ch LEHMAN \m> PAUL A, WITTY 
The University of Kansan 

Numerous invcatigitiionB have yielded rebuild which show 
rather conclusively that negro children do less well than white 
children in tasks which involve aludmet intelligence (1). 
Peterson has suggested that certain traits worthy of note may 
be stronger in negro than in white children, Peterson (2) 
mentions specifically "freedom from tension 91 and "ease of 
bearing in social situations:” 

In n positive way the negro probably lias certain traits worthy of note 
which are stronger than those in the white man. Those have unfor¬ 
tunately not received m much attention as the deficiencies. It is prob¬ 
able that the negro hna greater freedom from tension and from concern 
about remote conditions with an ease of hearing in uocinl bituationa 
that is due to something more Mian a luck of realization of remote re¬ 
lations. 

Lack of an adequate technique heretofore has militated 
Against objective measurement of the trails mentioned by 
Peterson, Too, there have been many speculations and few 
objective measurements of racial differences in other traits of 
character, Piutner (3) cautiously refrains from speculating 
about racial difference* in social or emotional traits: 

While we cannot conclude dogmatically that there arc no qualitative 
differences between the two raceB, we may at least say that any marked 
qualitative difference in intelligence, as measured by the teats under 
consideration, does not seem to exist, In saying this we must remember 
that we arc restricting ourselves entirely to the type ol intelligence 
which ia tested most effectively by the Binet and customary group tests. 
Mechanical intelligence has been much less effectively measured and 
social intelligence practically not at alb furthermore we must remem¬ 
ber that we have not raised the question as to emotional imd moral 
differences between the two runes. Popular opinion assumes Urge 
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differences in these traits. There arc no scientific measures of these 
as yet, mul speculation about possible differences in this regard does not 
belong in a book devoted to intelligence testing. 

The inferiority of the negro in tasks involving abstract in¬ 
telligence has been demonstrated by various workers in quan¬ 
titative psychology. It must be remembered that the tests 
used in most cases have been the group or individual intelli¬ 
gence examinations in which reading or language, mastery 
plays an important part. There is some evidence that negro 
children fall below the standing of white children in mental 
ability when the task employed is of the performance type and 
the language handicap is partially eliminated. 

Ilollingworth (4) asks, "What does quantitative psychology 
tcacli with respect to the combination of performances in a 
given personality?” She concludes, "It will be seen that there 
is no law of compensation in human ability, however much 
we may long to find it there,” 

Again Ilollingworth (5) states: 

There is found to be a quality of the individual which results in gen¬ 
erally superior, mediocre, or inferior performance in his case .... a 
positive coherence in the amounts of all traits possessed extending even to 
appreciable coherence between physical and mental. 

Decision in reference to compensation or correlation of 
desirable traits must be reserved until definitions of "desirable” 
and "undesirable” have been formulated and agreed upon. 

Popular opinion assumes that a given trait is either desirable 
or undesirable. It may be that the degree to which an indi¬ 
vidual manifests a given trait is the best criterion of the de¬ 
sirability of that trait. Practical observation seems to in¬ 
dicate that moderation is desirable in most activities. For 
example, over-cautiousness may prove as undesirable as under- 
cautiousness. Sociability is often assumed to be a desirable 
trait. Common sense would seem to support the following 
proposition (6): 

It is necessary for a child to mingle with other children in order to 
learn how to get along with other people, but a child also has a right to 
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be ftlom: 11 purL of Lbc time so that hm individuality may have a chance 
to develop, 

Lack of an adequate technique heretofore; has militated 
against measurement of the extent to which a given child 
mingles with either children. Obviously there is need to 
account for the child’s social contacts. Deviation from normal 
in respect to social participation will he intelligible to the 
student of education only when H is measured quantitatively. 
Qualitative expression of deviation is no longer satisfactory. 
The writers have attempted lo state quantitatively the extent 
to which white and negro children differ in social participation. 
The following paper reports a study of the extent to which 
white children and negro children respectively participate with 
other children in their play activities. 

METHOD 

The Lehman Piny Quiz wan administered to more than 6,000 
children in grades III Lo XII in the public schools of Kansas 
City, Missouri, The Play Quiz is devised far children in 
grades III to XII. The children are asked to indicate among 
a comprehensive and catholic list of 200 activities only f/iose 
in which they have engaged during the preceding week . The 
children are later asked to designate the activities in which 
they participated alone, These activities in which children 
engage without companionship will be designated solitary 
activities when alluded to in the discussion following. 

Included in the study were pupils from the following schools: 
Benton, Faxon, Franklin, Horace Mann, Humbalt, S. B. Ladd, 
Central Junior High, Northeast Senior High, At tucks, W. W. 
Yates, and Wendel Phillips. The last three schools of the 
preceding list are attended by negro children only. In order 
that environmental differences might also be taken into account 
the Quiz was administered to the pupils of certain nne-teacher, 
rural schools in Douglass, Franklin, and Shawnee counties 
(Kansas), Small rural schools were selected for the study in 
order that a genuinely rural environment might be obtained for 
the study, The rural schools were attended by white children 
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Ages-- &* 9* IQ* 11* 12* 13* 14* 15* 

Mean Indices of Social Participation for Eoun Groups of Children 

Negro children, Tulsa, Oklahoma. ... 

Negro children, Kansas City, Missouri..— 

White children, Kansas City, Missouri.... 

White children, (Kansas rural). ———- - 

only. The number of children of each group for each age- 
level from 8* to 15* inclusive may be seen by reference to 
table l. 1 

1 The Tulsa children included in table 1 were given the Play Quiz by 
Mra, Thelma Hill Anderson, fi graduate student of The School of Edu¬ 
cation of The University of Kansas. Mrs. Anderson administered the 
Play Quiz to Tulsa pupils in order to procure data for a Master's thesis. 
Acknowledgement is herewith made for the uae of these data. 
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Mean indices of social participation for «fic/t of four pro itjis 0/ c/itidrea 
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* Data lacking, 


ticipated in with one or more additional children was next 
determined. The per cent of the total aclivUica that the social 
activities represented was designated the index of social partici- 
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pation. Thus, an index of social participation of 80 indicates 
that 80 per cent of the activities engaged in by the child wore 
ones in which one or more additional children also took part. 
By this method of reckoning a high index of social participation 
signifies that the child is relatively social in his play behavior. 
Conversely, a low index of social participation means that the 
child is relatively solitary in his play. 

TABLE 3 

Percentages of negro.childreji whose indices of social participation, reach or 
exceed the medians of white children at each age-level 


CHRONOLOGICAL AQE 


a* 

oj 

10* 

ns 

121 

13) 

14) 

16) 

6B% 

03% 

61% 

07% 

08% 

63% 

05% 

84% 


RESULTS 

Table 2, shows the mean index of social participation for the 
four groups of children. It will be noted from table 2, that the 
negro children are distinctly more social in their play than 
either of the white groups. 

Table 3, shows the percentages of negro children whose indices 
of social participation reach or exceed the median of the white 
children of corresponding C.A.'s. In table 3, comparison is 
made of two groups only, namely, the negro children of Kansas 
City, Missouri, are compared with white children of the same 
city. 

Particularly salient is the fact that in every age interval (8? 
to 15£) negro children are mare social in their play than white 
children. The differences are marked and consistent from year 
to year. From the data it is apparent that a conspicuous differ¬ 
ence exists between the races in social participation. 

REMARKS 

Speculation regarding these data ia interesting. There ap¬ 
pears to be no means of ascertaining whether the extreme so- 
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exability of the negro child is a cause or a result of other racial 
characteristics. How much social participation is consonant 
with well-balanced development is unknown. It is entirely 
possible that over-participation in social activities may result 
in neglect of certain individual iictivitien essential to well- 
balanced development. It is therefore impossible to say 
whether the negro child's excessive sociability is n handicap 
or an asset, 

la a previous study the writers showed that children of low 
progress quotients are considerably more social in their play 
behavior than arc children who mnlcc norma! progress in school 
(7), It was pointed out also that gifted children (LQ. 140 or 
above) are less social than are unselected children (8). In an 
unpublished master's thesis in which a study was made of two 
groups of negro children, one group consisting of children 
having high indices of social participation, the other consisting 
of children having very low indices of social participation, it 
was found that the more solitary group was much superior to 
the extremely social group in scholarship (9). 

These data indicate that an excessively high index of social 
participation is likely to coexist with inferior scholarship- 
Whether much social participation posits also “freedom from 
tension” and "case of bearing hi social aiUiationa” ate matters 
of speculation. 
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MENTAL DIFFERENCES IN CHILDREN REFERRED 
TO A PSYCHOLOGICAL CLINIC 

MAUD A, MLimiLL 
Stanford University 

The problems confronting ft psychological clinic arc, for the 
most port, of n very practical nature demanding immediate 
attention and at least some gesture of solution. How inti¬ 
mately the clinician is concerned with the people of Moronia 
can never be guessed from a statistical table! Yet from events 
of such psychological significance as Mr. Guerrero's earnest 
attempt to provide for a family of fourteen by turning from 
casual labor to the more lucrative establishment of ft mission 
at his home, the psychologist must turn to take account of her 
group of Guerreros and Cftnonzzaros and their like. 

It is a group made up very largely of fiouth Europeans who 
have drifted to California from Italy and Portugal, some by 
way of the Azores, and have been making their living by 
seasonal labor in the prune and apricot orchards of the Santa 
Clara Valley. The Psychological Clinic of the Santa Clara 
County Health Center, established as part of the Stanford 
University Psychological Clinic, 1 offers psychological analysis of 
individual cases followed by a plan of treatment based upon 
such clinical findings, The children referred to the clinic include 
some presenting behavior problems in school, some who have 
come to the attention of local physicians, and some who have 
been brought before the court for commitment to institutions, 
Parents, too, have learned to bring their children to the clinic 
for advice on mental hygiene. 

1 The writer bus (or a number of yearn conducted another clinic in 
connection with the Juvenilo Court of Santa Clara County, A report 
of the mental characteristic!) of this group appeared in Yol, x, 2, of the 
Journal of Delirit|ucncy, March, 1026. 
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ig, 1. Distribution of Clinic Cases by Mental and Chronological Ages 
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The Health Center has a social worker who serves the mental 
clinic by getting family and social history data and by a cer¬ 
tain amount of follow-up work. The psychologist, a member 
of the Stanford University faculty, holds clinic one day a week 
at the County Health Center. The psychologist is assisted 
by qualified graduate students from the Stanford psychology 
department. Without the services of the social worker, the 
psychological work would be clinically futile. The social 
service department bears about the same relation to the 
psychological clinic that the effector system of muscles and 
glands bears to the central nervous system of the body. 

The cases referred to the Psychological Clinic range in age 
from 3 to 21 years while the mental age scores range from 1 
to 19 years. In intelligence quotient the range is from 10 to 
130. The typical child referred to the Clinic is about eleven 
and half years of age and has the mental development of a 
child of eight. (Median chronological age is 1LG and the 
median mental age 8.4.) The middle 50 per cent of the coses 
fall between ages 9.3 and 13.9 with mental ages between G.9 
and 10.2. The median I.Q, of the group is 77.1 with the inter¬ 
quartile range falling between G4.8 and 91.0. These distribu¬ 
tions, shown in figure 1, serve to delimit the group with respect 
to mental level. The following classification 2 according to 
mental status shows: 


I.Q. 

Ct, A .681 FI CATION 

NUMUEIt 

pen cent 

10-24 

Idiot 

<3 

1.3 

2M9 

Imbecile 

33 

7.1 

50-69 

Moron 

118 

25.3 

70-89 

Retarded 

180 

3S.G 

00-109 

Average 

101 

21.5 

110-130 

Superior 

29 

6.2 


In a group of unselected children only the lowest 2 per cent 
fall as low as the lowest 34 per cent of the clinic group and the 

* It will, of course, bo understood that such a classification is purely 
arbitrary and is made only for convenience in grouping. Mental diag¬ 
nosis is never made on Bitch a bnsiB. 
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range designated as average, that between 90 and 110, in¬ 
cludes only 21.5 per cent of the clinic cases. 

NATIONALITY AND MENTAL LEVEL 

Our children are mostly Latins whose parents have come 
from the South of Europe. By "Latins” we shall mean the 
South Italians, Portuguese, and Spanish-Mexicans. These 



Fig. Percentage Distribution op Clinic Gases by Nationalities 

Per cenJ 


Italian.38 ,2 

American., .. 37 .9 

Portuguese. 7.4 

Mexican. 4,5 

Spanish. 3 .9 

British.*. 3-0 

Scandinavian.,. 2.2 

Slavic... 1.3 

German. 10 


Latins constitute 9*3 per cent of the population of Santa Clara 
County but they make up 54.0 per cent of the admissions to 
the Psychological Clinic. Twenty-one per cent of the popula¬ 
tion of the County is made up of foreign-born whites. Of 
these foreign-born whites, 29.2 per cent are Italians. Italians 
constitute 6.2 per cent of the total population of the County 
but 38.2 per cent of the Clinic admissions are Italians and 51.4 
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per cent of the foreign-born parents of Clinic children are 
Italians. (These figures are based on a total population of 
407 cases who have been given mental examinations.) Chil¬ 
dren have been classified according to the birth-place of 
parents. All but a negligible number of the children are 
American-born, Our "American" group includes many cases 
of South European stock only one generation removed from 
ancestors who knew no English and whose American-bnm 
parents, living in a "little Italy" in this country, are more 
familiar with Italian speech and ways than with those of their 
adopted country. 

The median intelligence quotient of the group whose parents 
are American-born is 86.1 (P.E. 1.9) while that of the foreign- 
born is 71.7 (P.E, 1.1). The range of intelligence quotients 
of the American group is 33 to 130 while that of the foreign 
group is 17 to 122. The middle 50 per cent of the American 
group is between I.Q, 70.4 and 103.4; the middle 50 per cent 
of the foreign group is between I.Q. 61.3 and 86.3. Figure 2 
shows these distributions for both American and foreign groups. 

The mental inferiority of the foreign-born group and es¬ 
pecially of the Italian group is outstanding. 3 That this in¬ 
feriority is not clue to a language handicap that causes this 
group to show such a marked retardation as measured by 
psychological tests seems clear from an analysis of the evidence. 
A similar group was examined by Dr. Kimball Young 4 with a 
view to the determination of the mental level of Latin immi¬ 
grants in Santa Clara County. Dr. Young used, besides the 
verbal tests, other tests non-verbal in character designed to 
eliminate the language factor. He presents conclusive evi¬ 
dence to the effect that the inferiority revealed by the verbal 
tests is revealed equally clearly by the non-verbal tests. Dr. 

3 It should be understood that the Labia population of Sanba Clara 
County, especially the Italian and Portuguese, is not representative of 
the general level of Intelligence of those nationalities found in the home 
country or in other sections of the United States. 

4 Kimball Young, Mental Differences in Certain Immigrant Groups. 
Univ. of Oregon Pub., I-II, July 1922. 
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Young concludes: “That the alleged language handicap does 
not in fact exist in. the case of children of South European de¬ 
scent, to the great extent imagined. It serves as a handicap 
chiefly for those newly arrived in this country, but of these, 
those who have the capacity do acquire the tools rapidly and 
those who have not the capacity remain on a lower level of 
ability. That the true difficulty is one of mental capacity, or 
general intelligence, which makes the Latins unable to compete 




Fig. 4. PrnicnNTAGEllisTitiBUTioN Gf Occupation An Ratings Accoivd- 
ing to Taussig Classification 

AMEIIICAN ITALIAN 
H crccni percent, 


Class 5 . 37.7 87.5 

Class 4 .,. 20.4 3.0 

Class 3 .*. 33.0 5.8 

Class 2. 2.8 2,9 


with children of North European ancestry.” Dr. 

Young states also that "If it be thought that the average 
I.Q. of the American group in its modal grade be 100, then the 
average I.Q. for the Latins would be near 83.” 

If we examine the Clinic cases with this relationship in mind 
we find that the average LQ, of the American group bears the 
same relationship to the average I.Q. of unselected American 
children (I.Q. 100) that the average I,Q. of the foreign-group 
bears to the average I.Q. which Dr. Young found for his group 
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of unselected foreign cases in Santa Clara County^ i,e, 
100:83: :8G:72. That is to say the American group of Clinic 


TABLE I 

Zhslrilufrion of I.Q.’s by nationality of paventa 
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14 
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12 

7 

11 

4 

3 

192 

Median. 

80.1 

73.4 

72.0 

01.8 

67.3 

67.8 

72,8 



71.7 


cases is as much retarded with reference to the 100 I.Q. stand¬ 
ard as the foreign group is with reference to the 83 I.Q. standard 
which was found to be the level of unselected Santa Clara 
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County children of Latin parentage. Table 1 shows the dis¬ 
tribution of I.Q. j b by nationality of parents. 

In a further attempt to analyse the data with regard to the 
mental status of the foreign group, a comparison was made 
between the I.Q.'s of older and younger children in the same 
family in the case of both American and foreign children. If 
the older foreign children proved to have higher I.Q.'s than 
younger children in the same family it might seem to indicate 
that further exposure to their educational environment wag 
operating as a causal factor. In the American group 39 com¬ 
parisons were possible between older and younger children in 
the same family; in the foreign-group GO comparisons. (It 
will be recalled, of course, that the foreign group is made up of 
children of foreign-born parents; the children themselves were 
born in this country.) In the case of the American group the 
central tendency of change from younger to older children in 
the Bame family was 1.15 points decrease in I.Q. which means 
that the younger children in the family tended to have slightly 
higher I.Q.’a. In the foreign-born group the central tendency 
of change was 4.G8 points decrease.. The middle 50 per cent 
of change is between 3.78 points increase and 18.33 decrease. 
This tendency cannot be explained on the assumption that 
the older children were not adequately measured by the scale, 
since the group is so retarded that it does not touch the upper 
end of the scale. Whatever the reason for this decrease in the 
foreign group at least it is perfectly clear that the I.Q. is not 
being increased in the case of the older children because of their 
longer contact with American schools. It is therefore highly 
probable that the mental retardation of the group is not due to 
a language handicap but to the innate mental inferiority of 
the group. 

Table 2 shows the relationship between the number of 
children in a family and nationality. The figures indicate the 
number of families of each nationality having 1, 2, 3, etc., 
children. For 70 American families represented in the Clinic 
group the average number of children was 3.7 per family. 
Italians average 5.2 children per family and the Portuguese 
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the largest number 6.0. There are, however, only 11 families 
represented in the Portuguese group and the average is brought 
up by one family with 12 children. The average number of 
children for Clinic families is 4.8. Of course, this figure is 
much too high for average families of the several nationalities 
in the community, because the Clinic families are selected in 
the first place by the fact of having children to be brought to 
a clinic. Then, too, the larger the family the more apt the 

TABLE 2 


Relationship between number of children in a family and nationality 


NDM1IEP OP 
CIIILD11EN 

A.MEIUCAN 

ITALIAN 

! 

poutu- 

OUE0E 

MEXICAN 

ALL 

OT1IKJIB 

TOTAL 

1 

9 

3 

2 



14 

2 

15 

4 

1 

1 


21 

3 

10 

10 

1 

1 

5 

27 

4 

7 

8 



3 

18 

5 

7 

12 

1 

1 

4 

25 

0 

11 

11 

2 

4 

6 

34 

7 

8 

8 

1 


3 

20 

a 

2 

1 5 

1 


1 

9 

9 

1 

2 

1 



4 

10 


1 




1 

11 


2 




2 

12 



1 



1 

Total. 

70 

60 

11 

7 

22 

176 

Median... 

3,7 

6.2 

6.0 

5.6 

or 

4.8 


family is to need assistance and thus to come to the attention 
of the Health Center. On the other hand, since the age of 
parents has not been taken into account we are not sure that 
these families represent fairly the size of Clinic families, be¬ 
cause there is no evidence that the family is completed, The 
figures must be taken only at their face value as representing 
the present status of size of family for each nationality that 
is being served by the Psychological Clinic. 
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THE SOCIAL-ECONOMIC STATUS 

Since the Health Center admissions are made on the basis of 
the budget plan suggested by Professor Jaffa of the University 
of California, an objective criterion of economic status is availa¬ 
ble in the classifications made according to this plan. The 
Jaffa Budget is based on “the average of many dietary studies 
of families of small income and has been modified just enough 
to overcome undesirable deficiencies due to enforced privations 
and to meet the minimum demands for health and efficiency." 
For the purposes of the present study the budget is cited merely 
as an objective criterion of the economic status of the group. 
Its standard is the minimum of subsistence diet required and 
is a combination of the “theoretically worked out standard 
and that which is the people's instinctive choice modified by 
tradition, built up by generations of experience and limited 
by small income.” 6 

The budget, modified from the Jaffa Budget, which is used 
as a basis for Clinic admissions is as Follows: 

Class E is not eligible. 

Class D paya a treatment and pays costs for drugs etc. 

Class C pays 25 j* a treatment ami pays } of the cost cf drugs. 

Class B pays 10^ a treatment anti pays \ of the coat of drugs. 

Class A pays nothing for treatment and nothing for drugs. 


Monthly Income 



ClABS E 

'claw* 1> 

ClAfiB C 

GlABU Y, 

CL. A aft A 

For; 

Man.. 

Over 75 

05-75 

55-05 

45-55 

Under 45 

Woman.... 

Over 70 

GG-70 

50-00 

40-50 

Under 40 

Man, Woman, Baby.,. 

Over 120 

110-120 

00-110 

SO-90 

Under 80 

Man, Woman, 3 chil¬ 
dren. ... 

Over 150 

140-150 

130-1‘10 

120-130 

Under 120 

Man, Woman, 5 chil¬ 
dren, ..... 

Over 100 

ISO—I9o|l70—ISO 

100-170 

Under ICO 


6 In discussing its limitations, the maker of the budget quotes the 
BUggcBtion of Professor Miller of Harvard that statisticians who get to 
Heaven be put tc the task of determining how much milk and honey are 
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The occupation of parents was also considered ag an index 
of social and economic status. Occupations have been grouped 
according to the Taussig classification. Taussig outlines five 
classes of vocations, chiefly on the basis of economic standing, 
Class Y includes the unskilled day laborers; IV, the semi- 
skilled; III, the "aristocracy of the manual laboring class,” 
the skilled workmen; II, the lower middle class ("the white- 
collared working class”); "here are clerks, bookkeepers, salesmen, 
small tradesmen foremen, teachers of the lower grades,” etc,; 
Class I, "the professionals, the business men, managers of 
industry, higher public officials, and the smaller propertied 
classes generally.” 

According to the Jaffa Budget classification no significant 
difference has been found between average I.QJg of children 
whose parents fall into Class A, E, C, or D. The median 
I.Q. for Class A is 72.7 with the middle 50 per cent of the cases 
between 51.9 and 94.1; the median I.Q. for Class B is 73.1 with 
the middle 50 per cent of the cases between 51.9 and 93.6; 
the median I.Q. for Class C is 72.9 with the middle 50 per cent 
of the cases between 52.5 and 93.7. Class B has not been 
considered because there are too few cases to make the aver¬ 
ages of any significance. (Three cases fall into Class D.) 
But divide the groups into American and foreign and there 
appears to be a significant difference. Tor the American group 
the medians and middle 50 per cent are as follows: 



MED, 

I.Q. 

P.E. 

Qi 

Qi 

D 

|P.E,<l| 

HATID 

Class A... 

85.3 

2.6 

09.9 

09.4 

0.7 (A & B) 

4.1 

1.6 

Class B. - . 

78.6 

3.2 

08.4 

100.4 

0.3 (A & C) 

3.7 

2.5 

Class C. 

94.5 

8.6 

59.6 

117.S 





necessary to maintain an adult saint for ten thousand years. In the same 
vein of sardonic humor lie might have suggested—perhaps after rending 
some text book on statistics—that auch statisticians as do not get to 
Heaven be set the task of computing a minimum standard "for health 
and efficiency” for the people of Moronia who don’t know how many 
pencils you can buy for fifty cents when two pencils cost five cents. 
For it is the people of Moronia who constitute the real problem of the 
Clinic. 
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Class B is inferior to Class A in mental status and Class C is 
superior to Class A in mental status. Fur the foreign group 
the differences are ns follows: 



MCI). 

IM 

IMS. 

Qi 


D 

I\E. d 

1IITIO 

Class A. 

00. (i 

i.7 ; 

59.3 

83.2 

4.0 (A. & 11) 

2.3 

2.1 

Class B -- 

74.4 

U) , 

G1 5 

87.4 

1.7 (B & C) 

2.8 

0.0 

Class C . 

72.8 

2.3 

04.3 

85,2 





Here the difference between Class A and Class B is large 
enough to be significant but that between Class B and Class C 
is not a significant one. 

It is clear that whatever differences there are between the 
Class A, Class J3, and Class C groups arc; obscured by throwing 
the cases altogether without taking account of the nationality 
differences. The Americans in the Class C group are clearly 
of superior mental status and probably in need of temporary 
relief only. Analysis of the data shows this to be the situation 
in the majority of cases. It is net apparent why Class B 
should prove to be inferior in intelligence to Class A unless 
the explanation lies in the fact that widows are given this 
classification by virtue of the fact that they are widows, and 
deprived of a provider, whatever their economic standing 
within the range of the levels served by the Health Center. 
In the foreign group Class A is differentiated from the other 
two which are not significantly different from each other, 
Here Class A seems to include individuals of lower intellectual 
and, consequently, of lower economic standing. 

Is there any relation between the intelligence of the children 
and the present occupational groupings of the parents? When 
grouped according to the Taussig classification a rough rela¬ 
tionship seems to hold. By nationalities the percentages in 
each class are shown on page 483. 

Here the Italians again appear to be inferior in occupational 
rating ns well ns in intelligence. The graphs allow these per¬ 
centages for both the Italian and American groups. Median 
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TAVBBin 

CLASH v 

CLASSIV 

CLASS III 

CL ABB II 

total 

NUUDBn 
OI’ CABEB 

American. 

37.7 

20.4 

33.0 

2.8 

106 

Italian. 

87.5 

3.9 

5.8 

2.0 

103 

Portuguese. 

73.3 

6.7 

20.0 


15 

Mexican. 

100.0 




14 

Spanish.... 

100.0 




12 

Scandinavian. 

14.3 


85.7 


7 

British.. 

22.2 

11.1 

65,7 


9 

Jugo-SIavic. 

50.0 


25.0 

25.0 

4 

German. 

50.0 

50.0 



2 


scores for each of the five classes show a distinct increase from 
lower to higher occupational ratings; Class V, I.Q. 71.8; Class 
IV, I.Q. 80,9; Class III, I.Q. 80,0. The number of cases in 
Class II is too few to be significant. There is a small positive 
correlation between I.Q. and Taussig classification (r = 0,26). 

Young found, in the study mentioned above, that 'The 
mean intelligence scores of tlio children whose parents were 
classified indicate that there is a rough relation between occu¬ 
pational status of the parents ancl the general intelligence of 
their offspring in the public schools. The mental tests show 
some correlations with the occupational ratings. If not large, 
these arc at least indicative of a certain disposition of the 
occupational level to reflect the general ability of the families.” 

EDUCATIONAL LEVEL 

Educationally the children, because they are older chrono¬ 
logically, have been pushed beyond the level of their intellec¬ 
tual capacity, We find the mentally retarded cases of our 
group advanced according to grade placement when the mental 
age is taken as the index of grade level at which the child will 
probably be able to function. Table 3 shows the relation of 
mental age to grade. Numbers to the left of the enclosed 
frequencies in this table indicate that the cases are retarded 
for their mental age, frequencies to the right of the cells indi¬ 
cate that cases arc advanced for their mental age, For example, 
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there are 48 enses Avitli a mental age of fl. Of these 6 are re¬ 
tarded because they arc only in tl\c second grade, 13 live properly 
placed in the third grade according to their mental age, 13 are 
advanced one year for their mental age, 10 are advanced two 
years, 2 arc advanced three years, and 5 mental nine-years-olds 
are trying to do the work of the 7th grade. The median mental 
age of the group is 8,7, Imt the median grade is between 3 and 


TADLl'i 3 



4 (3,4). Of the total number of cases GO or 20,8 per cent are 
properly placed according to their mental age; 48 or 17 per 
cent are retarded; and 170 or 02.2 per cent are advanced, 
that is they are trying to do work which is beyond their mental 
capacity. It is, of course, not to be expected that there will 
be a perfect correlation between menial ago and grade place¬ 
ment. Other and different mental factors besides intelligence 
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enter into school success, such factors as conscientiousness, 
ability to fit into the social group, traits of personality and the 
like that make for social adjustment. But give a child or 
an adult tasks thdt are beyond his ability, confront him con¬ 
tinually with social situations with which he is unable to cops, 
and sooner or later you will find him categorized somewhere 
in school, in the court, at your social agency, or at your clinic 
a “behavior problem, ” Mental inferiority is, in a large per 
cent of our cases, the original cause of the maladjustment, 

CIVIL STATUS OF PARENTS 

In order to determine how many of our cases came from 
broken homes, I have classified our children according to the 
civil status of parents. For the 316 cases for whom these data 
were available, I have found that 211 or 66.7 per cent of the 
cases came from homes where both parents are living, Here 
poverty and a low level of intelligence seem to have been the 
determining factors in the situation. Thirty-seven or 11.7 
per cent have come from homes broken by the death of the 
father. In 18 cases, 6,7 per cent, the parents are separated. 
In 17 cases, 5.4 per cent, the mother is dead. Fourteen cases, 
4,4 per cent, come from homes broken by reason of divorce. 
In 8 cases, 2.5 per cent, both mother and father are dead. 
In 7 cases, 2,2 per cent, the father has deserted the family. 
In 4 cases, 1.3 per cent, the mother has deserted. 

SUMMARY 

Of 4G7 cases referred to the Psychological Clinic of the Santa 
Clara County Health Center, 157 or 33.7 per cent fall below 
I.Q. 70, 180 or 3S.6 per cent are mentally retarded, 101 or 
21.5 per cent average, while only 29, 6.2 per cent, attain a 
mental level above I.Q 110, The foreign group is more re¬ 
tarded Ilian the American group and this inferiority seems to 
be due to native endowment rather than to inability to handle 
the language. Of the foreign group the Italians constitute 
the largest per cent; in proportion to the number of Italians 
in the county they exceed their quota of the Clinic group by 
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about 30 per cent. Ia social and economic HfcatUH as indicated 
by the Taviasig classification into non-competing groups and 
the Jaffa Budget classification, the American and foreign 
groups each show a slight tendency towards positive correla¬ 
tion between economic status and intelligence. In general 
the lower the economic status the lower the level of intelligence. 
Educationally the group is retarded with respect to chron¬ 
ological age and advanced with respect to mental age. The 
retarded children of the group have been pushed beyond their 
mental capacity. 



INTEREST AS AN INDICATION OF ABILITY 

RICHARD 8. UHRDROCIC 
University of Wyoming 

A. INTRODUCTION 

The possibility of the existence of a close relationship between 
interest mid ability 1ms stimulated a significant lice of research 
during the past few years. If interest in "things,” for example, 
is an indication of ability to work with things, the fact is of 
immense importance to the educational and vocational coun¬ 
sellor, and to the employment mannger. The first aim of this 
investigation was to determine, for a group of college men, the 
relative proportions interested in (a) things, (6) people, and (c) 
ideas. The second aim was to discover, if possible, whether 
interest may lie considered as an indication of ability. 

The investigations within this field have been of four main 
types: («). those dealing with interest and ability so fai as school 
subjects are concerned, (h), those dealing with interest in 
specific occupations and ability as indicated by intelligence test 
scores, (e), those dealing with interest na a basis for rough voca¬ 
tional classification in order to determine, for example, whether 
a technical school graduate should choose sales or design en¬ 
gineering. In the fourth type of study, (d), an attempt has 
been made to classify interests into types, e.g., humanics or 
interest in people, and mechanics or interest in working with 
things, The neglected classification, interest in working with 
ideas, ns exemplified by certain types of authorship, scientific 
research and invention, is considered in this paper. 

11. nUlMlUSEXTATIVE studies 

The main points developed by these four types of investiga¬ 
tions may be reviewed with profit, Thorndike reported in 

■1S7 
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1912 upon the problem of the permanence of interests and their 
relation to abilities. This original study, bused upon 1Q0 cases, 
wns extended so that in 1917 a report on 344 cases was made. 
In each investigation the subjects estimated their order of inter¬ 
est, and order of ability, in the following subjects: mathematic^ 
history, literature, science, music, drawing and ''other hand 
world' which included carpentry, sewing, gardening, cooking, 
carving, etc, The estimates were for the last throe years of the 
elementary school, the high school, uud college. These studies 
led to the following conclusions. 

A correlation of O B or 07 sccma then to be approximately the true 
degree of resemblance between the relative degree of an in tercet in a 
child of from ten to fourteen and in the Hiimc person at twenty-one.” 
(24: 453) 

"The individual whose interests follow bin capacities least closely 
a till shows a substantial resemblance (nearly 0.5), Thu correlation be¬ 
tween an individuals order of subjects for interest and Ids order for 
ability is in fact one of the closest of any that arc known. A person's 
relative interests are an extraordinarily accurate symptom of liis rela¬ 
tive capacities.” (24: 455) An average correlation or 0.80 wns re¬ 
ported. (23: 170) 

'‘Interests are also shown to be symptomatic, to a very great extent, 
of present aud future capacity or ability. Hither because one likes whnt 
he can do well, or because one gives ?;cal and effort to what lie likes, or 
because interest aud ability are both symptoms of some fundamental 
feature of the individu&l'B original nature, or became of the combined 
action of all three of these factors, interest nntl ability arc bound very 
closely together. The bond is so close that either may be usee) as a 
symptom for the other almost as well as for itself." (24: 450) 

Bridges and Dollmgor considered iL "desirable to determine 
the correlation between interests, evaluated subjectively by 
rankings of courses, and abilities, measured objectively by grades 
obtained in these same courses,” (2:309) The correlation 
between rank in interest and grade earned in Elementary 
Psychology was 0.22. The correlation between rank in interest 
and estimated rank in ability was 0.59. Comparable coeffi¬ 
cients were reported for English. They concluded that: 

When ability ia meaaurcdby a more objective means, namely, college 
grades, a very low correlation between inteicat and ability ia obtained, 
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SO low in fact tlint one might well be justified in the statement: A per¬ 
son's relative interests are an extraordinarily ^accurate symptom of his 
relative capacities. It might also be inferred from data here presented 
that a person's estimate of his ability is an extraordinarily inaccurate 
symptom of hie real ability, for the correlation between the students' 
rankings of their courses in ability and the grades obtained is only 0.28 J> 
(2: .113) 

The original data of Bridges and Dollinger were placed at the 
disposal of Thorndike for the purpose of comparing "the posi¬ 
tion in which a college student puts one of the subjects which he 
is studying for interest to him in comparison with the other 
subjects which he is studying" and "the mark which he receives 
in that subject in comparison with the marks which iie receives 
in other subjects” (25:374) In a group of 140 cases studied 
for this relationship, r had a central tendency of 0.46. Tor 
the same data, Thorndike stated that a correlation of 0.70 is 
obtained when an individual’s ranking of subjects for interest 
is correlated with his ranking of them for his ability in them as 
he estimates it. lie concluded that, "On the whole Bridges' 
data scorn to corroborate the doctrine of a very close relation 
between the order of an individual's interests and the order of 
his abilities." (25:370) 

Franklin (0) found a high degree of permanence in the voca¬ 
tional interests of Junior High School pupils over a period cf a 
year. In connection with the present study, it is interesting to 
point out, that he also found that pupils with clerical interests 
made higher scores in a prognostic clerical test than the unse- 
lcctcd group. 

In a report on "Intelligence and Interest in Vocational Ad¬ 
justment," Fiyer cited data on the occupational interests of 
340 men who voluntarily sought advice. Using the Army 
Alpha ns the measure of intelligence, he found "that 75 per cent 
of these subjects possess more intelligence than that required 
by their occupations, 0 per cent have the same as required, and 
1G per cent have less intelligence than required by the occupa¬ 
tion." (9:132) Those applying for advice were requested by 
the counsellor to indicate occupations that they desired to 
enter. "Fifty-eight per cent have more intelligence than re- 
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quired by the desired occupations; 10 per cent the same and 32 
per cent have less than required by the occupation." (0:137) 
Using interest ns the sole basis for classification, or vocational 
placement, led Fryer to conclude that not more than 50 per 
cent of the eases would be satisfactorily adjusted, so far as 
intelligence is concerned. 

In reviewing the work of Proctor (19), Fryer staled, "Among 
adolescents, according to a study of 800 high school students, a 
still higher degree of vocational maladjustment would occur if 
the subjects were placed in their vocational ambition, it « 
+ 0.2L i 0.02, for intelligence requirement of the vocational 
interest and the ability ns measured by the mental test." (9:145). 

Fcingold (5:153) reported on the vocational ambitions of 
512 grammar school graduates. An analysis of liis data indi¬ 
cates that 7 per cent have more intelligence than needed in the 
desired occupation; 46 per cent have the same intelligence, and 
47 per cent have less intelligence than required. Fifty-four per 
cent would bo maladjusted if placed, solely on the basis of 
interest. 

Various attempts have been made to measure interest objec¬ 
tively, Moore worked with sales and design-engineers, using a 
specially prepared interest analysis blank, lie stated, 

"The use of the llecord oj hitercsl s shows that men in different lines 
of work have different interests. The interests of a person are not in juflt 
one specific occupation, but they arc general to the extent tlmt they per¬ 
tain to very similar or doaely allied occupation!} or activities, Interest 
in a certain class of activities is a criterion that the person will be in¬ 
terested in any other very similar activity, lly similar nativity is meant 
one that requires much the same information, training, experience, 
kind of materials and tools worked with, mental activity, personality, 
ideala of accuracy an cl perfection, ami social attitude," (10: 81) 

Frcycl arrived at practically the same conclusion when he 
compared the personalities of the socially and mechanically 
inclined. He stated, 

“The results of the group comparisons lead Lo the conclusion that 
those who arc interested in dealing with human heiugri (the salesmen) 
nrc differentiated from the students of mechanics hy greater social 
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ability, credulity or suggestibility, adaptability, excitability, self- 
confidence, talkativeness, present-mindedness, and good nature. The 
students of mechanics show a greater tendency to be self-conscious, 
careful of detail b, inhibited and cautious, reticent, absent-minded, and 
glum. They arc more capable of making fine coordinations, and excel 
in slow, painstaking, and accurate effort. There is no evidence for two 
corresponding sharply defined types of personality, but evidence points 
to the utility of recognizing 'extremes, 1 those lew at the social extreme 
posseting all the traits of the completely socially adapted person, and 
those at the mechanical extreme possessing all of the traits of the person 
who is completely devoted to machines or inanimate objects." (8: v-vi) 

Hartman and Dashiell (13) studied thirty-one juniors and 
seniors, using testa of the following types, (a) Word completion, 
(b) Code writing, (c) Immediate retention of visual impres¬ 
sions, (d) Arithmetic problems, (e) Pitching pennies, and (f) 
Letter cancellation. When the test program was completed, 
the subjects ranked the six exercises in order of their interest in 
them. A correlation of + 0.243 was found between ability, as 
measured by the tests, and the interest rankings. "As it was, 
twenty-five of the thirty-one subjects showed positive correla¬ 
tion; and the highest individual positive correlation found was 
0.915, while the highest negative correlation was 0.371." 

In an attempt to secure some definite, objective measure of 
interest, Burlt (3) studied a group of 43 agricultural engineering 
students. The men were given a series of 18 mental tests, 
designed to indicate both interest and ability. While not con¬ 
clusive, the report is suggestive of the possibilities of the method 
of attack. McHale (15) devised an information test based on 
interests for the purpose of studying the vocational interests 
of college women. She reported a correlation of + 0.71 be¬ 
tween the vocational teat and success in Educational and Social 
Service; + 0.81 between the test and success in Business, and 
+ 0.67 between the test and success in Science. 

Cowdery modified the Carnegie Institute of Technology In¬ 
terest Analysis Blank and measured the expressed attitudes of 
34 doctors, 34 lawyers and 37 engineers. A scoring method, 
devised by Kelley, was employed which differentiated the sub¬ 
jects in terms of their vocational interests. Cowdery stated, 
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fchc method "has proved its cla.ssificafcory efficiency to be be¬ 
tween 80 and 90 per cent, and the reliability of its scores to be 
from 0.77 to 0.90." (4:140) 

Strong worked with 1271 records, representing IS different 
occupational groups. Items were scored and weighted. In 
his first paper he shows how personnel managers may be dis¬ 
tinguished, on the basis of their interests, from members of 
twelve other occupations, "... only If 5 per cent of non- 
personnel men rated A, i.e., as high as 75 per cent nf personnel 
managers who scored highest on the interest tost,” (22:235) 
In his second paper. Strong reported on the mternils of person¬ 
nel men in thirteen other occupations. lie stated, "It is very 
significant that men in these twelve occupations are apt to 
have the interests of a personnel manager in just about the 
ratio that personnel managers have interest in their occupa¬ 
tions. n (22:239) 

To explain the striking relationship between interest and 
ability, Bingham has advanced the interesting theory "that 
early introversion of personality leads to the development, 
through disproportionate exercise, (ff one's unlive interests in 
mechanism, or ideas, at the expense of interest mul proficiency 
in social contacts." (1:359) 

"Both interest and ability are functions of personality. Each 
affects and modifies the other. Vocational ability grows with 
exercise and training, Interest in any type of activity usually 
increases with growth of pertinent knowledge and skill. A 
bent toward introversion, then, is favorable to the enhancement 
of both interest and ability in dealing with mncllines, while the 
opposite sort of personality favovirs development in social 
interests and social effectiveness. Such considerations make 
plausible the facts—at first glance somewhat astonishing— 
regarding the correspondence found between introversion and 
vocational interest in median isms." (1:3(50) 

Fryer studied 200 vocational counsel subjects and 513 em¬ 
ployment applicants in relation to their work interests. The 
subjects indicated whether they were interested in working 
with people (huvmnizs) or things (mochanics). In the vocu- 
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tional counsel group, 55 per cent indicated an interest in hu- 
manics; 3G per cent an interest in mechanics, and 9 per cent 
in both, In the employment applicant group 440 subjects 
answered the question. Thirty-three per cent were interested 
in humnnics, 10 per cent in mechanics, and 48 per cent in both. 
Pryor concluded that, "Individuals are unable to make any 
generalized vocational interest distinctions of significant value 
for vocational prognosis,” (12:309-10) 

Additional work with various groups needs to be done before 
this generalization will be fully accepted. The vocational coun¬ 
sel subjects represented a highly selected group; 70 per cent 
were ''superior” on the basis of the Army Alpha, While the 
commercial employment agency group may be representative 
of the general population in intelligence, it still is conceivable 
that its members do not represent a random sampling of those 
who are looking for positions. The vast majority of jobs are 
not filled through the employment agencies. Those applying 
to such agencies may be Jacking in such traits as aggressiveness, 
self-confidence, ambition, etc. It is possible that the tempera¬ 
mental deficiencies of the group may influence any study of 
interests of this type. The fact that 48 per cent of the em¬ 
ployment agency group indicated an interest in both humanics 
and mechanics, us compared with 9 per cent in the counsel 
group, may be indicative of a "decision factor" of considerable 
importance, so far ns the chances of vocational success are 
concerned. 

The findings of the four types of investigations cited seem to 
justify the following conclusions. The original work of Thorn¬ 
dike, and his review of the data of Bridges and Dollinger, indi¬ 
cate that there is a positive relationship between estimates of 
interest and estimates of ability. The work of Thorndike and 
Franklin seems to indicate that interests are permanent. The 
findings of Franklin and McIIale lend evidence to support the 
theory that interests, when objectively measured, are an indi¬ 
cation of ability. The investigations of Fryer, Proctor and 
Fcingold indicate that interest in a specific occupation is not a 
satisfactory criterion of ability so far as intelligence is concerned. 
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Moore, Freyd find Houm seem lo have 1 demonstrated that inter* 
cats mo general rather than specific, and that, wilh HUflicicntly 
broad work classifications, iiilorufd may ho considered mi indh 
cation of ability, ('owilcry and Si rung hove developed a 
technique for Hewing iiiloreaL analysts blanks su an to diFfer- 
entiftte those with varying vowUiumd iutcrenlM, 

L\ TYi'KH OV INTMWHT AM) UKNMiAI. lNTnM,UUiNi;K 

The present report is based upon a Kludy of 253 male students 
at the University of Wyoming, The median age of the sub¬ 
jects was 20.10 years. The youngest was burn May 1, 1000; 
the oldest March IS, 1001, The men whose. records comprise 
the data embodied iu this report worn clarified as follows; 
175 Freshmen, 4l> Sophomores, 25 Juniors aml 7 Humors. 

Each of the 253 men indicated his general lino of interest on 
a mimeographed slip which contained the following, "My 
primary interest is in working with THINGS ( ) 1T10FLK 
( ) IDEAS ( )•” A check murk was placed within the par¬ 
enthesis following ono of the three capitalized words. AH the 
men liad bcou given the Thorndike Intelligence Examination 
for High School Graduates upon entering the college, The 
Thorndike tfcorc was considered to be a measure of the ability 
"lo manipulate ideas." A group of 125 of the men voluntarily 
completed the Stenquist Mechanical Aptitude Test No. 1, 
This record was considered u measureof the ability "to manipu¬ 
late things. 1 ' No measure of the ability "lo manipulate people" 
was obtained. 

The primary interests of the men wove not limited to one field: 
107 rnen, or 42,3 per cent of the total, expressed mi interest; in 
things; 94 men, or 37.2 per cent indicated an interest in ; people , 
and 52 men, or 20.5 per cent slated that they were interested in 
ideas , The proportions were consistent for two groups of 125 
and 128 men, Table 1 shows the distribution of interests for 
the four' groups. 

The Thorndike Intelligence Examination snores ranged from 
24 to 115. Table 2 shows the distribution of intelligence scores 
for the men in each of the interest classifications. 
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The mean score for those interested in things was 64.811 with 
a standard deviation of 16,85; the mean for the men interested 
in people was 61.063 with a standard deviation of 16.35. For 


TABLE 1 

Interest oj college men 



tiiingb 

TEOPL15 

IDEAS 

TOTAL 

Freahmcn... 

78 

59 

38 

m 

Sophomorea,..... 

16 

23 

7 

40 

Juniors.. 

11 

9 

5 

25 

Seniors.. 

2 

3 

2 

7 

Totnl. 

107 

94 

52 

253 

Per cent. 

42.3 

37.2 

20.5 

| 100 


TABLE a 


Thorndike scores and interest classifications 



TABLE 3 


Showing extent of difference between mean scorca, Thorndike intelligence 

examination 



A. DlFPEinmCE 
between 

MEAN BCOJIES 

U, BTANDAI1D 
tJEVrATJON OV 
I>IPF£HEtf0E 

n ATIO 

A -T- D 

Ideas and people. 

7.663 

2.935 

2.61 

Ideas and things. 

3.915 

2.907 

1.34 

People and tilings. 

3.748 

2.349 

1.59 


those interested m ideas the mean was 68.726 with a standard 
deviation of 17.5(1. It is necessary to show whether the differ¬ 
ences in the moans for the three distributions are- sufficiently 
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great to be considered significant. The standard deviation of 
the difference was computed for each combination. 1 Table 3 
shows the actual differences between the means, the standard 
deviation of the difference for each pair, and the ratio of the 
actual difference to the sLnndard deviation of the difference. 

Conservative statistical practice does not consider the differ¬ 
ence between means significant unless the actual difference iB 
three times the standard deviation of the; difference. In Table 
3 it has been shown that the actual difference between the means 
of the intelligence scores for those indicating interest in "ideas” 
or “people” is 2.61 times the standard deviation of the differ¬ 
ence. It has been suggested That there is about one chance 
in one hundred and seventy that the smaller mean will equal or 
exceed the now larger mean if the conditions specified above are 
true. One may conclude from this that the difference found 
may be due entirely to chance factors.” No significant dif¬ 
ference appears to exist between those interested in "ideas and 
things,” or between those interested in "people and things.” 

D. TYPES OF INTEREST AND MECHANICAL APTITUDE 

If those who indicate an interest in ideas tend to make higher 
scores in such a test as the Thorndike Intelligence Examina¬ 
tion, it would be worth-while to determine whether those who 
indicate an interest in things tend to make higher scores in the 
Stenquist Mechanical Aptitude Test. No attempt was made to 
select the mem One hundred and twenty-five reported volun¬ 
tarily. The scores ranged from 37 to 94. Table 4 shows the 
distribution of mechanical aptitude scores for each of the inter¬ 
est classifications. 

The mean score for those interested in thinqs was 80.227 with 

1 Kelley, Truman L. Statistical Method, p. 85 and p. 182. The 
Macmillan Co., New York, 1923, 

YuU, G. Udny. An Introduction to the Theory of SLatistica, p. 314f, 
Charles Griffin & Co., Ltd., London, 1019, filth, cd, 

I wish to acknowledge the courtesy of Professor ICclley in replying 
to my questions concerning the formula used in this report, and also the 
kindness cf Mr. Harold A. Edgcrton in ohccking my computations. 
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a standard deviation of 8.020; the mean for the men interested 
in people was 71.802 with a standard deviation of 11.40. For 
those interested in ideas the mean was 73,240 with a standard 
deviation of 15,135. Table 5 shows the actual differences 
between the means, the standard deviation of the difference 
for each pair, and the ratio of the actual difference to the stand¬ 
ard deviation of the difference, 

Table 5 shows that a significant difference exists between the 
mean scores in the mechanical aptitude test for those indicating 


TABLE 4 

Stenquist scores and interest classification 


STENQUIST 

2 

CO 

CO 

2 

■'j* 

I 

i 

s 

& 

LO 

05 

l 

lO 
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& 

iO 

g 

70-79 [ 

I 

i 

2 

■ft 

1 

CASES 

Thin ga. 







2 

4 

6 

6 

4 

10 

9 

13 

1 

55 

People. 


1 

1 

2 

1 


1 

5 

9 

0 

8 

3 

5 

1 


43 

ldcQ.9.. . . . 

2 


1 




4 

1 

1 

4 

4 

6 

1' 

1 

2 

27 


TABLE 5 

Showing extent of difference between mean scores^ Stenquist Mechanical 

Aptitude Test 



A, DIFFERENCE 
BETWEEN 
MEAN BCOHES 

D. STANDARD 

deviation of 

DIFFERENCE 

ratio 

AtD 

Thinga and people. 

8.425 

2.046 

4.11 

Things and ideas... 

6.987 

3.105 

2.25 

People and ideas. 

1.438 

3.388 



interest in "things" and "people.” In this case, the actual 
difference between the mean scores is 4.11 times the standard 
deviation of the difference. No significant difference appears to 
exist between those interested in "things and ideas,” or between 
those interested in "people and ideas.” 

E. CONCLUSIONS AND DISCUSSION 

1. In a group of 253 male college students whose median age 
was 20.1G years, 42.3 per cent indicated an interest in things; 
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37.2 per cent an interest in people, and 20.5 per cent nn interest 
in ideas. 

2. The mean scores on the Thorndike Intelligence Examina¬ 
tion for the three interest classifications were as follows: ideas, 
68.726; things, 64.S11; people, 61.063. 

3- The actual difference between the mean intelligence scores 
of those indicating an interest in ideas and those indicating an 
interest in people was 7.003 points. The actual difference is 
2.61 times the standard deviation of the difference. It is esti¬ 
mated that there ia one chance in one hundred seventy that the 
smaller mean will equal or exceed the now larger mean. While 
this docs not prove conclusively that a significant difference 
exists between the levels of general intelligence Tor the two 
groups considered, it may bo indicative of a "drift' 1 or "slant,” 
bo far as these small groups are concerned. 

4. No significant difference appears to exist in tile levels of 
general intelligence for those indicating interest in ideas and 
things, or between those indicating interest in people and things. 

5. The mean scores on the Sfconquist Mechanical Aptitude 
Test for the three interest classifications were* us follows: 
things, 80.227; ideas, 73.240; people, 71.802. 

6. The actual difference between the mean mechanical ap¬ 
titude test scores of those indicating an interest in things and 
those indicating an interest in people was 8,425 points. The 
actual difference is 4.11 times the standard deviation of the 
difference. We conclude that there is little likelihood that the 
difference found is due to chance. It appears that, for the 
small number of cases studied, a significant difference exists in 
the levels of mechanical aptitude for those indicating interest 
in things and interest in people, respectively. 

7. No significant difference appears to exist in the levels of 
mechanical aptitude for those indicating interest in things and 
ideas, or between those indicating interest in people and ideas. 

8. In both the Thorndike Intelligence Examination, and the 
Stenquist Mechanical Aptitude Test, those indicating interest 
in people tended to make lower scores than those indicating 
interest in ideas or things. 
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9- The correlation between Thorndike and Stenquist scores 
for 125 cages was + 0.25, 

From the point of view of those engaged in curriculum con¬ 
struction, and in employment management, the indication of 
interest probably should be given consideration. If the dis¬ 
tinctions indicated in this paper hold true for a larger number of 
cases, and for widely selected groups, it becomes apparent that, 
in the long run, levels of ability will be approximated, depending 
upon the types of interests represented. Carrying the hypoth¬ 
esis one step further, it seems that, for the majority of cases, 
the schools that are organized to train people to work in such 
fields as authorship, scientific research, etc., should try to at¬ 
tract those interested in ideas, Schools designed to train stu¬ 
dents to work with things should endeavor to attract those 
who are interested in things. If later, data are brought for¬ 
ward that indicate that interest in people is an indication of 
ability "to manipulate people/' then the schools that are organ¬ 
ized to train people to work with people should endeavor to 
attract students who are interested in people. 

In actual practice, it is obvious that all organizations need 
people of all three types. This point is admirably illustrated in 
the case of the typical public utility company. Most of these 
companies lmve a commercial department that deals directly 
with the public; operating and maintenance departments that 
work primarily with things, and executive and research depart¬ 
ments where the major portion of the time is spent in working 
with ideas, These ideas, it is true, are expressed through the 
manipulation of people and things. Also, it must be borne in 
mind that the executive and research departments have no 
monopoly on ideas. They occur throughout the organization. 
In such a company, there is a rough division of labor in terms 
of working with things, people, and ideas, Assuming that all 
three types of interest are correlated with ability, it will be 
profitable in the long run for the commercial department to 
select the majority of its workers from the ranks of those inter¬ 
ested in people, for the operating and maintenance departments 
to specialize in those interested in things, and for the executive 
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and research departments to look for those interested in ideas. 
Until methods of measuring intevest objectively sue perfected, 
the vocational counsellor and the employment manager will 
have to rely upon personal estimates of interests if they conaider 
this factor in placement, 


REFERENCES 

(1) Bingham, W.Y,: FurBDmdity mill vocation. The British Journal 

of Psychology (Gen. See.), Vol. 10, April, 15)20, Part 4, pp. 
354-302. 

(2) Bridges, James W., and DoMU.vauii, V. M,: The correlation be¬ 

tween interests and abilities in college courses, Psycho¬ 
logical Review, Vol. 27, July, 1020, pp. 30S-314. 

(3) Buiitt, Harold 15.: Measuring interest objectively. School and 

Society, Vol. 17, No.434, April 21,1023, pp. 444-448. 

(4) Cowdbhv, KaktiM.; Measurement of professional attitudes. X)if- 

fcrcnccs between lawyers, physicians anil engineers. The 
Journal of Personnel Research, Vol. 5, No. 4, August, 1026, 
pp. 131-H1. Bibl. 

(5) Pei old, Gustavk, A.: The relation between the intelligence 

and vocational choices of high school pupils. Journal of 
Applied Psychology, Vol, 7, No. 2, June, 11)23, pp. M3-153, 

(G) Franklin, Edward fi. The permanence of the vocational interests 
of junior high school pupils. Johns Hopkins University 
Studies in Education, No.8, Baltimore, Mil., Johns Hopkins 
Press, 15)24, pp. vii, 01. 

(7) Freyd, Max: A method for the study of vocational interests. 

Journal of Applied Psycholog}', Vol. 0, No. 3, September, 
1922, pp. 243-254. 

(8) Freyr, Max.: The personalities of the socially and the mechani¬ 

cally inclined. Psychological Monographs, Vol. 33, No. 4 T 
1924, Whole No. 151. 

(0) Fryer, Douglas: Intelligence and interest in vocational adjust¬ 
ment. The Pedagogical Seminary, Vol, 30, No. 2, June, 1923, 
pp. 127-351. Bibl. 

(10) FryeHj Douglas: Occupational-intelligence standards, School 

and Society, Vol. ID, No. 4U1, September 2, 1922, pp. 273-277. 

(11) Fryer, Douglas : The significance of interest for vocational prog¬ 

nosis. Mental Hygiene, Vol. 8, No. 2, April, 1924, pp. 4GG-505. 

(12) Fryer, Douglas: Types of work. A note on vocational interest. 

Journal cf Applied Psychology, Vol. 9, No. 3, September, 
1025, pp. 3Q4-310, 



INTEREST AS AN INDICATION OF ABILITY 


501 


(13) Hartman, Robs, and DaShiell, J. F.: An experiment to deter¬ 

mine the relation of interests to abilities. The Psychological 
Bulletin, VoL 16, No. 8, August, 1910, pp, 25£>-202. 

(14) Kitson, H, D.: Intelligence as a criterion in vocational guidance. 

Educational Review, Vol, 62, November, 1016; pp. 349-356. 

(16) McHale, Katiiiiyn: An experimental study of the vocational 
interests of a liberal arta college group. Journal of Applied 
Psychology, Vol. 8, No. 2, June, 1924, pp. 245-255. 

(16) Moohe, Bruce V.: Personnel selection of graduate engineers. 

Psychological Monographs, Vol 30, No. 5, 1921, Whole No, 
138. 

(17) Poull, Iopibe E,: Interest iarelation to intelligence. Ungraded, 

Vol. 7, April, May, June, 1922, pp. 145-158; 176-192; 200-222, 

(18) Proctor, Wm. M*' Educational and Vocational Guidance. Ex¬ 

ploration of Special Interests and Abilities. Chapter IV, 
pp. 04-83. Houghton Mifflin Co,, 1925, 

(19) Proctor, Wm. M.i The use of psychological teats iu vocational 

guidance oF high school pupils. Journal of Educational 
Research, Vol. 2, No. 2, September, 1920, pp. 533-646, 

(20) Ream, M. J.: Ability to Sell, Personnel Research Series, No. 2, 

The Williams & Wilkins Co., Baltimore, 1024. 

(2L) Strong, Edw, It, Jr.: An interest test for personnel managers, 
The Journal of Personnel Research, Vol. 5, No. 5, September, 
1920, pp. 194-203. 

(22) Sthono, Edw. It, Jr. : Interest analysis of personnel managers. 

The Journal of Personnel Research, Vol. 5, No. 0, October, 
1920, pp, 235-242. 

(23) Thorndike, E. L.: Early interests: Their permanenee and rela¬ 

tion to abilities. School and Society, Vol. 5, No. Ill, Febru¬ 
ary 10,1917, pp. 178—179. 

(24) Thorndike, E. L,: The permanence of interests and their relation 

to abilities. Popular Science Monthly, Vol. 81, November, 
1012, pp. 449-456. 

(26) Thorndike, E L,: The correlation between interests and abilities 
in college courses. Psychological Review, Vol. 28, 1921, 
pp. 374-370. 

(26) Wyman, Jessie B.: On the influence of interest on relative success. 

Unpublished Ph.D. thesis, Leland Stanford University, 1924. 



SOME FACTORS INVOLVED IN JUDClINCi PERSONAL 
CHARACTERISTICS 

HOY M. DOllCAJS 
Joints llopkim University 

The earlier investigators in the field of personality study 
were interested primarily in the ability .of various people to 
judge either themselves or others and the reliability of the 
judgments. Examples of this type of work are found in the 
reports of Cattell and Rolling worth. A different type of work 
has been undertaken by Woodworth and others in their tests 
of emotional instability. Under this type many of the cage 
history forms, which have been developed for psychiatric use, 
might be included, These, however, are not tests and hence 
arc of little practical value for experimental work. In regard 
to work on psychopathic personalities, it will sufliee to mention 
two rather distinct lines of work that have been undertaken, 
namely, the association tests devised by Kent and Rosanofl and 
the physiological work developed by Travis. A still different 
course has been pursued by Prcsscy and Downey in their 
respective tests—The Pressey X-0 Test and the Downey Will- 
Temperament Test. Pressey has attempted to discover cer¬ 
tain trends of personality by having (he subject select from ft 
list of words, the word or words which the subject feels may be 
in correspondence with the particular stimulus word. Downey 
has endeavored to ascertain what qualities an individual pos¬ 
sesses, by constructing a particular situation for each of the 
qualities for which the test is supposed to he a measure. It was 
in this test that the time factor was first given significant weight. 

The neglect in previous studies of (lie time factor ns index of 
difficulty and also the neglect of sox differences has seemed to 
make a much more careful study of these factors desirable. 

StQ 
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For the present investigation, a list of characteristics was 
selected, of which certain ones were chosen as being of impor¬ 
tance for detecting possible abnormal tendencies; others were 
included because they were of importance for determining the 
general makeup of the individual. The following sample sheet 
will show the actual char act eristics used. 

Name..,.. Date.. 

Indicate your judgment oi the personal characteristics of, 


by checking in the appropriate column in front of each characteristic. 


average | 

Y 

o 

d 

h 


3 

9 

AVERAGE 

Y 

a 

A 




Honesty 




Fondness for children 



Height 




Mathematical ability 



Obstinacy 




Devotion to duty 



Kindness 




Ingenuity 



Reliability 




Artistic appreciation 



Good looks 




Fondness for animals 



Orderliness 




Tondency to worry 



Awkwardness 




Memory capacity 



Recklessness 




Conversational ability 



Self-confidence 




Leadership 



Intelligence 




Love of sports 



Truthfulness 




Interest in politics 



Vanity 




Quarrelsomeness 



Industry 




Egotism 



Loyalty 




Maliciousness 



Wit 




Neatness of dress 



Caution 




Liking for perfume 



Modesty 




Skill in card playing 



Fluency 




Bodily vigor 



Extravagance 




Interest in the other sex 



Tactfulneafl 




CaTcfulnesB in money matters 



Ambition 




Attractiveness to the other sex 



Quickness 




Fondness for reading 



Cheerfulness 




Religiousness 



Laziness 




Reasoning ability 
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TATJLLr I 

Showing the average tune required by the males to judge each characteristic 


: 

\YEH- 

A(1K 

timk 

run 

PUIKNU 

AT, D- 

AYKIt- 

Adfc 

time 

roit 

HKLT 

flT, D. 

Ingenuity. 

1.0 

0,5 

1.8 

D.7 

Reasoning ability. 

1.0 

0.0 

1.8 

0.5 

Egofciam..... 

I.G 

o r> 

2.03 

0.7 

Mathematical ability. 

1.7 

0,0 

2.00 

0.8 

Love of sports. 

1,7 

0.4 

1.8 

0.0 

Artistic appreciation. 

1.7 

0.5 

2.01 

0.9 

Devotion to duty.. 

1.8 

0.7 

2.0 

0.6 

Interest in politics. 

1.8 

0.5 

2,G(i 

0.8 

Conversational ability. 

1.8 

0.5 

2.2 

0.7 

Leadership. 

1.8 

0.7 

1.8 

0.5 

Religiousness. 

1,0 

o r> 

1.7 

0.5 

Maliciou&ncas. 

1,9 

0.H 

2,2 

0.9 

Fondness for animals. 

1.0 

0 7 

2.01 

0.7 

Memory capacity. 

2.0 

0.7 

2.3 

0.0 

Neatnees of dreea. 

2.0 

0.7 

2.0 

0,0 

Skill in card playing. 

2.0 

0.7 

2.01 

0.7 

Quarrels omenes a. 

2.0 

0.7 

2.2 

0.7 

Interest in the other Bex. 

2.02 

0 5 

2.2 

0.G 

Carefulness in money matters. 

2.04 

0.0 

2.8 

1.02 

Cheerfulness. 

2.01 

0,0 

2.0 

0 0 

Bodily vigor.. 

2.1 

0,0 

2.0 

0.0 

Liking for perfume. 

2.1 

0.4 

2.00 

0.4 

Tendency to worry. 

2.1 

0.0 

2.3 

0.8 

Fondness for rending... 

2.1 

0.7 

2.2 

0.8 

Attractiveness to other sex. 

2,2 

0.7 

2.4 

0.7 

Laziness. 

2 2 

1.4 

1.8 

0.8 

Quiokness.. 

2,2 

0.8 

1,3 

0,0 

Ambition, .. 

2.2 

0.7 

2,0 

0.9 

Wit. 

2.2 

0.0 

1,8 

0.5 

Loyalty. 

2,2 

1,04 

1,0 

1.04 

Intelligence.. . 

2.2 

1.1 

2,06 

0.0 

Kindness... 

2.2 

0.8 

l.D 

0,7 

Reliability. 

2.3 

1.4 

2.02 

1.0 

Good lookB......... 

2.3 

1,0 

O 

0.0 

Orderliness... 

2.4 

0.G 

2.0 

0.8 

Extravagance. 

2.4 

1,1 

2.2 

0.7 

Industry.... 

2.4 

1.1 

2.0 

0.5 
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TABLE l—Con eluded 



AVETi- 

AGE), 

time 

fou 

mewo 

Bf, D, 

AYER- 

aqe 

TIME 

Fan 

SELF 

AT. D. 

1 

Vanity.. . 

2 4 

0 9 

2 ru 

1 n 7 

Truthfulness... 

2.4 

1.4 

2.2 

0.8 

Sclf-confidencc. 

2.5 

1.02 

2.2 

o.o 

Tactfulness. 

2.5 

0.9 

2.4 

1.2 

Recklessness.. 

2.5 

0.8 

2,5 

1.4 

Height.. ,. . . 1 

2.5 1 

1.1 

1.8 

0.4 

Awkwardness. 

2.0 

1.3 

2.2 

O.S 

Fluency. 

2.0 

1.2 

2.1 

0.0 

Obstinacy. 

2.7 

1.1 

2.2 

0.8 

Caution.. .. 

2.7 

2.0 

2.4 

1.1 

Modesty. 

2.9 

1.7 

2.4 

0.7 


Fifty individuals of each sex 1 were tested, They were asked 
to pick out some friend of their own sex whom they knew well 
and of whose personal characteristics they could judge, They 
were then given a pencil, 2 arranged with electrical contacts, and 
were asked to check the person whom they chose on the list of 
traits presented. The time taken to check each trait was 
measured in fifths of a second. When the reactors had com¬ 
pleted checking one-half the number of traits, they were 
stopped. They were then told to judge themselves on the 
same traits. Upon finishing this they were given the second 
half of the list and were then asked to judge themselves on those 
traits. Following that, they judged their friend in regard to 
the second half of the list. 

The same characteristics were presented to another group of 50 
men and 80 women. Each individual of this group was asked to 
judge himself on the traits. The individuals of this same group 
were then told to rate each characteristic as desirable, unde¬ 
rlie subjects used in this experiment were undergraduate students 
in Psychology in Goucher College and thiB "University. 

2 Dorcua, Roy M.! A contact pencil for psychological use. Jour. 
Comp. Psychol., yoI. 6, nc. o, October, 1026. 














TA11U-: 3 

Showing the average time required by the Jcmalctt in judge each 
characlcrinlic 



avjsji- 

Mir, 

TIMI} 

Hill 

rniKNii 

nr. i> 


ST. D. 

UcuBtiiiing ability.... 

I .0 

o.r, 

l .7 

0.5 

Religiousness.. 

1.7 

0 r t 

2 01 

0.7 

Ingenuity. 

1,7 

0 0 

2.00 

0.G 

Mathematical ability. 

1 7 

0.0 

2 0 

0 8 

Love of sportfl... 

1 8 

0.0 

1,8 

0,0 

Leadership. 

1 H 

0 s 

1.9 

0.5 

Egotism - . . 

I.K 

0.7 

2 2 

0.8 

Cheerfulness. 

l K 

0,7 

•j on 

0.0 

Interest in polities. 

1 .9 

0.5 

2.1 

o.r, 

MaliciouHiKiBft. 

1 .<! 

O.H 

2 A 

i.i 

Conversational ability. 

1.1) 

0.0 

2.1 

0.G 

Laziness. 

i .9 

o,s 

1.9 

1.02 

Fondness for reading. 

2.02 

0 7 

2.3 

0.8 

Bodily vigor. ... 

2 01 

0.7 

2.1 

0.0 

Liking for perfume. 

2.01 

0.0 

2/2 

0,0 

Artistic appreciation. 

2 01 

0.7 

2 2 

“' 

O.R 

Devotion to duty. 

2.01 

O.H 

2-2 

0.0 

mi .. 

2 01 

0.0 

l.H 

0.G 

Neatness of dress.... 

2. Of) 

0.7 

*2.1 

0.0 

Interest in the other sex .. . . , . 

2. as 

O.H 

2.2 

0,0 

Skill in card playing. 

2.1 

0.7 

2.1 

0.5 

Fondness for animate. ... 

2.1 

0,7 

1.9 

0,0 

Quarrelsomeness . . 

2.1 

0.7 

2.3 

0,7 

Attractiveness to other sex. 

2 2 

0 7 

2.7 

1.2 

Memory capacity.. 

‘2.2 

O.H 

2.2 

0.7 

Intelligence. 

2,2 

0.0 

1,9 

0.5 

Quickness. 

2.2 

0.9 

2,00 

0,8 

Tendency to worry.... 

2.2 

0.7 

2.3 

0.7 

Loyalty.,.., . 

2.3 

1.0S 

2.3 

1 3 

Trufc lif illness.. 

2.3 

1.02 

2.2 

0.9 

lieliability.. 

2.3 

0.8 

2.3 

0.9 

Good looks. 

2 A 

1.1 

2.03 

0.7 

Modesty.,,. 

2.fj 

0 0 

2.OS 

0 8 

Kindness.. 

2.5 

O.H 

2.03 

0.7 

Tactfulness. 

2.5 

0.0 

2.2 

0.9 

AmbiLion.. 

2.5 

J .2 

2.1 

O.H 

CavaCufncsB in money matters. 

2.ft 

1.1 

2.7 

0.9 
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TABLE 2 -Concluded 



AVim- 

AQH 

TIMx 

FOR 

fiiund 

BT. £>. 

ssgs? 

BT. D. 

Extravagance. 

2.5 

1.1 

2.3 

1,06 

Vanity. 

2 6 

1 2 

2 4 

0 8 

Self-confidence. 

2.6 

0.0 

2.1 

0.5 

Induatry..... . . 

2.6 

1.1 

2.3 

0.9 

Height... 

2.0 

0.6 

1 0 

0.7 

Fluency. 

2.7 

1,1 

2 2 

0.8 

Orderliness. 

2.7 

1.06 

2.3 

0.8 

Awkwardness. 

2.8 

1.2 

2.3 

1.2 

Caution.. 

2.8 

1.2 

2.7 

1.6 

Recklesflncss. 

2.B 

1,4 

2.5 

1.2 

Obstinacy. 

3.0 

0.0 

2.3 

1.2 


girable, or neutral for their own sex and also lor the opposite 
sex. 

The tabulation of the data obtained from the foregoing 
procedure shows some rather interesting results. If we consider 
the average time (tables 1 and 2) required by the group to 
judge each characteristic, we find that the times are unreliable. 
That is, the Probable Error of the Difference of the Averages 
is nearly as great as the Difference of the Averages. This may 
have two possible explanations. The measurements obtained 
may not be fine enough or different individuals may have 
difficulty with different traits. If the latter is true, a composite 
of the Judgments for a single trait would tend to cause these 
differences to flatten out. It is worth while to note certain 
other points which these tables bring out. If tables 1 and 2 
are examined, it will be found that those traits in regard to 
which the men have been able to make quick decisions in 
characterizing their friends and themselves are the same traits 
in regard to which women have also been able to make quick 
decisions; and the same correspondence appears in the slow 
decisions of the two sexes. The coefficient of correlation be¬ 
tween the time taken by the males to judge their friends and 
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the time taken by the females to judge their fvicmls is 0.87 db 
0,02. The coefficient for the same groups in judging them¬ 
selves is 0*80 zt 0.03. There is little volution between the 
time taken to judge one's friend and the time taken to judge 
one's self on any given trait for either the male or female 
group. The coefficients are 0.40 zb 0.08 aiul 0.32 zfc 0.10 for 
the males and females respectively. 

The men require from 0.3 to 0.7 second more to judge their 
friends than themselves on seventeen of the traits and from 0.3 
to 0v5 second more to judge themselves than their friends on 
seven of the trails. The women require from 0.3 to 0 J second 
longer in judging their friends on thirteen traits and from 0.3 
to 0.5 second longer iu judging themselves on seven traits. 
There is a rather general agreement between the two scxgs as 
to the traits which require longer to judge for their friends than 
for themselves and vice versa. 

The range of time is rather uniform for Die male and female 
groups with reference to both their friemlu and themselves. 
The range for the male group is from 1.0 to 2.0 seconds for 
judging their friends and from 1.7 to 2.0 seconds for judging 
themselves. The range for the female group for judging their 
friends is from 1.(3 to 3 seconds, and for judging themselves 
from 1.7 to 2.7 seconds. 

The characteristic for the female group, when judging their 
friends, which has the greatest standard deviation is recklessness; 
the one having the greatest standard deviation, when judging 
themselves is caution. Reasoning ability, religiousness, and 
interest in politics, each has a standard deviation of 0.5 for the 
female group when judging their friends. Reasoning ability, 
leadership, skill in card playing, intelligence, and self-con¬ 
fidence, each lias a standard deviation of 0.5 for the same group 
in judging themselves. The smallest deviation which occurred 
for any of the female judgments was 0.5. The largest deviation 
for the male group is obtained for caution and recklessness. 
Caution gave the greatest deviation for their judgment of their 
friends and recklessness gave Ike greatest deviation for their 
judgment of themselves. The relation between recklessness 
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ancl caution is reversed by the female group. Caution and 
recklessness have high deviations for both groups and for both 
sexes. Love of sports ancl liking for perfume show the smallest 
deviation (0.4) by the males in their judgments of their friends; 
liking for perfume and height show the smallest in their 
judgment of themselves. The tendencies which have been 
pointed out suggest that more than just chance determines 
how much time is required to judge each characteristic. 


TABLE .1 

Showing the average time required to judge the 48 characters tics in second > 




1 

c 

t» 

S 

p 

< 

a 

a 

pm' 

Group 1 requiring longer time to judge themselves 



Average time 







for thcmaclvcfi 

100.7 

P.E. 10.5 

116.3 

P.E. 26.1 

15.5 

6.5 

Average time 







for friend. 


P.E, 10.2 


P.E. 23,7 

10.1 

6.2 

Dif. Avg. 

9.1 

P.E.D.A, 2.9 

8,5 

P.1S.D.A. 8.5 



Group 2 requiring longer time to judge friends 



Average time 


i 





for themselves 

100.5 

P.E. 10.2 

08,7: 

P.E. 11,1 

1.8 

3.9 

Average time 







for friend. 

110.0 

P.E. 10.7 

100.8 

P.E. 13.6 

0.2 

4.2 

Dif. Avg. 

0.4 

P.E.D.A. 4.8 

111 

P.E.IXA. 3.1 




Table 3 shows the average time in seconds required for 
judging all the traits. Group 1 in this table contains the 
individuals who required longer time to judge themselves and 
group 2 contains those individuals who required longer time 
to judge their friends. One point of particular interest in this 
table is, that in the second group the men and women require 
about the same time for judging their friends and for judging 
themselves, while in the first group the women need a longer 
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taulk4 

Shewing the charactervsttcfi as classified by the females for the male group 
and as clas&i/ied by the ?»ale3 Jot themselves 


Height. 

Obstinacy.. 

Kindness. 

llclinbility. 

Good looks. 

Orderliness. 

Awkwardness. 

Hccklessness. 

Self-coafideuco. 

Intelligence. 

Truthfulness. 

Vanity. 

Industry.. 

Loyalty. 

Wit.. 

Caution. 

Modesty. 

Fluency.,... 

Extravagance. 

Tactfulness... . 

Ambition. 

Quickness. 

Cheerfulness. 

Laziness. 

Mathematical ability.... 

Devotion to duty. 

Ingenuity. 

Artistic appreciation... . 
Fondness for animals..,. 

Tendency to worry...... 

Memory capacity ,,, . 
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table 4— Concluded 


FEU A L EH 


MAliHS 


Conversational ability. 

Leadership. 

Love of sports... 

Interest in politics. 

Quarrelsomeness. 

Egotism. 

Maliciousness. 

Neatness of dress. 

Liking for perfume. 

Skill in card playing. 

Bodily vigor. 

Interest in the other sex. 

Carefulness in money matters. 
Attractiveness to other sex.. , 

Fondness for reading. 

Religiousness. 

Reasoning ability. 




V 


V 


5 l 


[go 
138.{ 


V 


V 


y 


V 


V 




60 

.40 


1, desirable; 2, undesirable; 3, neutral; 4, desirable-neutral; 5, un¬ 
desirable-neutral, 


time than the men for judging both themselves and their 
friends. By comparing the time required to judge one's self 
’with the time required to judge one's friend certain tendencies 
are quite evident. These total measurements should throw 
some light on the makeup of the individual making the judg¬ 
ments, If in conjunction with these measurements, the traits 
arc no Led which require an excessively long time to judge—ex¬ 
cessively long with respect to the individual's average time for 
judging any trait—one might ascertain whether the subject 
has egocentric or the reverse tendencies. 
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TADLE 6- Continued 



FEMALrRa 

MALES 


1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Tendency to worry. 


V 









Memory capacity.-. 

V 

V 

, f 




V 

V 

V 




Conversational ability. 









Leadership. 







/44 


Love of sports.-. 

V 



fra 





\50 

(60 


Interest in politics. 




\42 

/4B 





(40 

/24 

\Q2 

Quarrelsomeness. 


V 

V 

V 


\52 



V 

V 

V 



Egotism. 









Maliciousness.... 









Neatness of dress. 

Liking for perfume... 

V 

V 

V 



V 


loo 


Skill in card playing. 







V 

\20 


Bodily vigor.. 

s/ 




V 

V 

V 

V 

V 




Interest in the other sex... 


V 







Carefulness in money matters. 

Attractiveness to other sex. 

V 


/65 






Fondness For reading .. . 

V 

V 



\45 






Religiousness. . . 







(62 

\40 


Reasoning ability.. 

V 





V 














1, desirable; 2, undesirable; 3 g neutral; 4, desirable-neutral; 5, un- 
desirable-neutral. 


The measurements also show that 32 of the 50 males tested 
required longer to judge their friends than themselves; 17 
showed the reverse relation; and one took the same time. This 
ratio of approximately 2:1 holds true also for the females. The 
actual figures arc the same aa quoted for'the males. 

Another factor of importance in this work is the influence of 
the desirability of the trait judged upon the time taken to 
judge it. Before times can be compared for judging the de- 
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sirablc, undesirable, mid neutral tmilfi, it i h ncccwmry lo know 
just which ones belong to which group. It is also of iiuporlaucc 
to know whether the mnlea nml females place the .same traits 
in the same groups. Tables 4 nml 5 show the characteristics in 
their respective classifications. Under column head "Female" 
in table 4 arc the judgments of the females concerning the 
desirability of the trails for Llie opposite sex, and in table 5 
their judgments for their own sex. Under column headed 
"Males 51 in table 4 arc recorded the judgments of Hie males lor 
their own sex, and in table f> their judgments for the opposite 
sex. Wherever a trait is listed by a check mark in the dcsimbic, 
undesirable, or neutral groups, it indicates tlml 70 per cent or 
over of the Individuals tested, placed the trait in that group. 
Two other classifications also appear, namely, "Desirable- 
Neutral" and "Undesirable-Neutral." These classifications 
mean that the preponderance of the choices fell into either one 
or the other of the pair in each classification, but Lliat neither 
received a sufficiently large percentage to make the trait 
decisively cither one or the other. For the trails listed under 
those groups, the actual percentages are quoted in the same 
order as the grouping. For example, in table <\ (food looks 
under the grouping "Desimble-Neutmi" received 42.5 
to 57.5 per cent which indicates that 42,5 per cent or the 
individuals thought it desirable and 57.5 par cent thought it 
a neutral trait. These tables show Unit both the men and 
women, with but few exceptions, classified the (mils in the 
same way. They agree ralher generally that the trails which 
arc desirable for their own sox arc also desirable for the opposite 
sex. Also, it may be said that those traits which men consider 
desirable for men, the women also consider desirable for men. 
This same condition holds true for the neutral and undesirable 
traits. The exceptions can be ascertained easily by glancing 
at* the tables. No further elaboration is necessary at this 
point, Reference will hereafter be made to desirable, un¬ 
desirable, and neutral traits ou u basis oT Lite groupings just 
described. 

Table 6 shown the distribution of judgment in perron luges 
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for the different groups of traita. If, for example, wc take the 
group of traits which the males think desirable, we find that 
28-G per cent of the reactors judged themselves above the 
average, G0.2 per cent average, and 11.2 per cent below the 
average. Of the 28.6 per cent who judged themselves above 
the average, 26.7 per cent thought the traits desirable, 0.2 per 


TABLE 6 

Showing the relations/rip I>Btu)ce?i the classification oj the trails and the 
amount which the individuals believe they possess of the traits 



Desirable. 

26.7 

0.2 

1.753.8 

0.3 

6.1 

8.S 

O.G 1,8 

Undesirable... 

O.G 

11.0 

2.0 1.2 

37.8 

6.8 

0 

30.0 1.0 

Neutral... 

2.0 

2,0 

8.0 8.0 

0 

32.0 

2.0 

10.0 30.0 

Desirable-Neutral. .. 

13.0 

0 

5.0 23.3 

1,1 

27.Q 

5.ol 

7.516.3 

Total traita.. 

18.2 

2.4 

2.035.3 

8.4 

11.3 

0.2 

10.2 5.4 


Females 


Desirable. 

10.4 

0.1 

1.2 

GO.9 

0.1 

5.7 

12.2 

0.1 

3.3 

Undesirable. 

0.4 

12.1 

2.0 

0,1 

49.7 

4.4 

0.4 

28.8 

1 2,1 

Neutral. 

2.2 

1.0 

8.5 

12.0 

0 

39.0 

6.0 

4,8 

26.5 

Desirable-Neutral. 

15.0 

0 

6,2 

28.8 

0,2 

20.0 

11.3 

0.2 

18.3 

Undesirable-Neutral. 

O.G 

12.4 

8.1 

1.3 1 

l 

3G.0 1 

O 

CN 

0 

11.9 

38.0 

Total traita. 

11.4 

2.7 

2.9 

1 

39.8 

9.0 

11.2 

9.1 

5.8 

7.2 


cent thought the traits undesirable, and 1.7 per cent thought 
them neutral. The percentages show then that most of the 
individuals believe they are average dt above in the traits which 
they consider desirable; in the traits which they consider 
undesirable Lhey rate themselves average or below, and for the 
trails which they consider neutral they also rate themselves 
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average or below. This relation holds true for both sexes, but, 
there ia one sex difference that ought to be noted: more oF the 
females think they are average in the desirable characteristics 
than do the males. This increase in flic "average” column is 
made at the expense of the column marked “above the average.’ 1 


TABliC 7 

Average lime, in seconds , required to make respective, judgments 



A now- 

ft?. D. 

AYEn- 

BT, C. 

Ul'.LOW 

Females 

Friend: 

Desirable,,...... 

2.08 

0.3 

2.3 

0,3 

2.2 

Undesirable. 

2.3 

0.4 

2.3 

0.3 

•2.3 

Neutral. 

2.01 

0.5 

2.1 

0.2 

2.1 

Desirable-Neutral... t ., ,,,.. 

1.0 

0.3 

2.OS 

0.1S 


Self: 

Desirable,.. 

2.2 

0.4 

2.1 

0.2 

2.1 

Undesirable.,.. 

2.3 

0,3 

2.3 

0.2 


Neutral.... 

2.02 

0.2 

2.1 

0.2 

2.0 

Desirable-Neutral.... 

1.9 

0.2 

2.2 

0.2 

2.0 



Males 


Friend; 


i 





Desirable... 

2,00 

0.2 

1 2.1 

0.3 

2.1 


Undesirable. 

Neutral. 

2,2 

0.3 

2.1 

0.3 

2,2 

0.3 

Desirable-Neutral. 

Self: 

1.8 


H 

0.18 

1.9 

0.2 

Desirable.. 

2.1 



0.18 

2.2 

0.4 

Undesirable. 

Neutral...... ..... 

2.3 

0.2 

H 


2.1 


D csiiable-Ncutr &1. 

2.1 


2.1 

0.16 

2.0 

0.2 


Table 7 shows the average time required to judge any trait 
falling into any one of the given groups, Thus 2,08 represents 
the average time in seconds taken to judge any desirable trait 
when the individual marks his friend above the average. These 
times are computed by finding the average time required by 
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the individuals to judge each trait. These average times arc 
then grouped according as to whether the trait tails into the 
desirable, undesirable, or neutral category and the average of 
these measurements is then obtained. The times thus secured 
arc for the most part statistically unreliable, The standard 
deviation is in most cases large for the differences in the aver¬ 
ages. There are certain tendencies, however, which are 
apparent, namely, that the females take on the average longer 
than do the males for making judgments above the average, 
average, and below the average both in the case of themselves 
and of their friend. By both the male and female groups, u 
somewhat longer time i9 consumed in estimating undesirable 
traits than in estimating desirable traits or neutral traits. 

In summarizing, one may say: 

1. That it does require longer to judge some characteristics 
than others. However, on account of the individual differences 
in the time required by different persons to judge the various 
traits, the average time taken by a group of people to judge 
one trait is not significantly different from the time taken to 
judge another trait. 

2. That about twice as many people need longer time to judge 
their friends than to judge themselves. 

3. That there is rather general agreement as to the traits 
which both sexes consider desirable, undesirable, and neutral 
for themselves and for each other. 

4. That there is a tendency to require a longer time to judge 
the undesirable traits. 

5. That the amount of lime taken to make a judgment above 
the average, averagG, or below the average is about the same. 

6. That the women require, on the average, longer time for 
judging the traits than do the men. 

7. That the relation between the desirability of a trait and 
the individual's rating of himself in regard to that trait, is about 
as would be expected. Individuals tend to class themaelveB as 
above the average or average in the trails which they consider 
desirable and as below Lhc average or average in the traits which 
they consider undesirable or neutral. 
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8. That further study of individual differences in the time 
required to judge different traits, in themselves and in others 
is desirable, and may lead to useful methods of determining 
the personal characteristics of those by whom the judgments 
are made. 



A CASE OF SPECIAL ABILITY WITH BELOW AVERAGE 
INTELLIGENCE 

JUNE E. DOWNEY 
University of Wyoming 

Some years ago I had a chance to give an intelligence test 
to n man demonstrating memory stunts on various platforms 
under the title "World's Champion on Memory.” The re¬ 
sults of the test arc exceedingly interesting since there was 
no question of the man's remarkable gift in repeating from 
memory numbers seen on cash registers, automobiles, freight 
cars that lie had seen casually with no time for intensive 
study. I myself heard him repeat from memory numbers on 
freight trains in the order in which they had passed him while 
serving as brnkeman, the record covering several pages in the 
notebook of the conductor under whom he worked. 

Tested in the laboratory under the usual conditions that 
would be used in determining the visual memory span for 
digits, he repeated 27 digits with three errors in reproduction. 
He knew and stated the position of the numerals but did not 
give them in Berial order, breaking them up into certain groups. 
ITe found it difficult to conform to the laboratory procedure in 
the presentation of the digits and in the timing of the memoris¬ 
ing, Accordingly a second set of 27 digits was presented to 
him. In this case lie took the cards upon which the digits were 
printed in his own hand and studied them for approximately 
70 seconds. They were then reproduced accurately, about 28 
seconds being taken for the reproduction. lie was then asked 
to give the two sets that he had memorized, 54 digits in all, 
and succeeded with no now stimulation in reproducing 35 in 
their proper order. 

This record is certainly an extraordinary one, and particu¬ 
larly when considered in the light of the subject's score on an 
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8. That further study of individual differences in the time 
required to judge different traits, in themselves and in others, 
is desirable, and may lead to useful methods of determining 
the personal characteristics or those by whom the judgments 
are made, 



A CASE OF SPECIAL ABILITY WITH BELOW AVERAGE 
INTELLIGENCE 

JUNE E, DOWNEY 
University of Wyoming 

Some years ago I had a chance to give an intelligence test 
to a man demonstrating memory stunts on various platforms 
under the title "World’s Champion on Memory.” The re¬ 
sults of the test arc exceedingly interesting since there was 
no question of the man’s remarkable gift in repeating from 
memory numbers seen on cash registers, automobiles, freight 
cars that lie lmd scon casually with no time for intensive 
study. I myself heard him repeat from memory numbers on 
freight trains in the order in which they had passed him while 
serving as brukeman, the record covering several pages in the 
notebook of the conductor under whom he worked. 

Tested in the laboratory under the usual conditions that 
would be used in determining the visual memory span for 
digits, he repeated 27 digits with three errors in reproduction. 
He knew and stated the position of the numerals but did not 
give them in serial order, breaking them up into certain groups. 
ITe found it difficult to conform to the laboratory procedure in 
the presentation of the digits and in the timing of the memoriz¬ 
ing. Accordingly a second set of 27 digits was presented to 
him. In this case lie took the cards upon which the digits were 
printed in his own hand and studied them for approximately 
70 seconds. 'They were then reproduced accurately, about 28 
seconds being taken for the reproduction. He was then asked 
to give the two sets that he had memorized, 54 digits in all, 
and succeeded with no new stimulation in reproducing 35 in 
their proper order. 

This record is certainly an extraordinary one, and particu¬ 
larly when considered in the light of the subject’s score on an 

51 !) 



520 


JUNE E. DOWNEY 


intelligence test. The intelligence tesL given him was the 
Termcin Adult Teat. I commenced with year XIV, I realized 
later that I should have commenced with an earlier year test, 
His I.Q. was 02,0 and this would probably have been lowered 
had the XII year test been given, 

Tho test revealed some very interesting inequalities in 
capacity, for example, high-power visual with little evidence 
of average auditory memory, and little capacity to handle 
problems that involved reasoning. For example, the clock 
test in year XIV was handled very rapidly, but the code teat 
in year XVI was not handled successfully. It was evident 
that the subject visualized in spots hut got no idea of the 
relationships involved. The auditory memory test of 0 digits 
backwards caused him some trouble, while he failed on all 
three of the 8 digit tests ns given, orally, for year XVIII. 

His repetition of the passages used in year XVIII for logical 
memory was most interesting. The first one is "Teats such 
as we are now making arc of value both for the advancement 
of science and for the information of the person who is tested. 
It is important for science to learn how people differ anti on 
what factors these differences depend. If we can separate the 
influence of heredity from the influence of environment we 
may be able to apply our knowledge so as to guide human 
development. We may thus in same cases correct defects 
find develop abilities which we might otherwise neglect." 
He reported that he had Been this piece of "scripture" on a 
pennant in the Panama Exposition, and this is his reproduction 
of the passage: "Science to figure out the absolute of each 
person of mind and lead to benefit for education, leading to¬ 
wards a better success for education or uplift of humanity." 

I may say that as regards auditory memory he was sure that 
he could duplicate his visual achievements in this second field 
if he cared to do so. He had not, however, been interested 
enough to try it. 

The subject showed very little penetration in handling the 
fable tests. Tho moral, for instance, for the fable of the milk¬ 
maid and her pans was stated as follows: "To dcnl without 
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doubts and to protect without chance.” I n this instance the 
subject is seeking to explain his own philosophy of memory 
namely, that if individuals would trust their memories all 
might achieve remarkable results. He is continually ursine 
people to allow no doubts to enter their minds. He is not the 
only adult that in my experience with the fables has interpreted 
them in accordance with hie own favorite philosophy. 

The vocabulary test showed in a very clear-cut fashion the 
subject's limitations in the way of precise ideas, his inclination 
to resort to wild guessing and his tendency to grandiloquent 
verbiage. To give a few examples. "Perfunctory” he de¬ 
fined as "intent of positive;” "cameo” as "retaining view ” 
"promontory” as "intent to be prompt/’ "gelatinous” as 
"intent of language.” 

I he test was most enlightening as the subject's special ability 
stood out in a startling fashion against a background of the most 
mediocre comprehension. The secret of his achievement is 
■probably interest in numbers, developed by his work, and a 
consequent playing with them which led to certain definite 
habits of grouping them and handling the groups as units. 
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Prof. Jcseo II, White, haul of the Department of Psychology, Uni¬ 
versity of Pittsburg, reports the following additions: Harry M, 
Johnson, Ph.D,, Lecturer; Omar C. Held, John T. ffonLon, Alfred J, 
Dietze, Instructors; Grace Jones, Inez Love, Graduate AmdaUntu. 

Teachers College, Columbia, has received a gift of 8100,000 from 
Mrs. Richard II. Hoc for the purpose af endowing ft professorship in 
education. IW. George A. Coe is to he retired from active service 
February 1,1027. 

The Department of Psychology, University of Kentucky, is now able 
Lo devote more attention to personnel problems and clinical, abnormal 
and Bociai psychology, Gardner C, Bassett mid James L. Gralmni have 
been appointed Associate and Assistant Professor rcspccLively. Pro¬ 
vision hne been made fov a graduate laboratory assistant fthil twu 
graduate scholars. 

From November 29 to December II nt Clink University the Case For 
and Against Psychical Research was diflouwsctl in a series of lectures by 
Professors Joseph Jim trow, l'\ C. S. Schiller, liana Driesch, Drs, L, R. 
Crandon, Walter F. Prince ami Gardner Murphy; Mr. Frederick 11, Rond 
and Mrs, Margaret Del and. Manuscripts were received from Sir Arthur 
Conan Doyle, Mrs, Mary Austin, ami Professors William McDuugMI 
and John H. C Dover. 

New York University reports the appointment of Di\ L. II. Lanier 
as Instructor in Psychology* Professors Robert McDougall and J. K. 
Lough arc on leave of absence, the latter with the ''Floating University" 
which is now in Pacific waters. 

The University of Kansas, Department of Psychology, announces 
the appointment of Dr. Harry Kelson as Assistant Professor to succeed 
Dr, William T. Heron who has accepted appointment to a similar posi¬ 
tion in the UuivQrgity of Minnesota. 

Wittenberg University, Springfield, Ohio, reports Dr. Homer G. 
Bishop ag Associate Professor and Dr, Margaret Kincudc Binliop as 
Assistant Prufosoor of Psychology. 
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Dr. Cii’iico Arthur of tlio Child Guidance Clinic, Amherst Wilder 
Charity, St. Paul, Minn., has received a grant Irom the Commonwealth 
Fund for use in lTHtmulareliziriR the new Point Performance Scale de- 
scribed in this Journal, December 1925. 

The UnivorwHy of California reports the appointment of Dr. E. G. 
We vc i UH Instructor in Psychology. Dr. Olga Bridgman, Assodato 
Professor, offered courses nt CJoliimbin Uni varsity during the paBfc 
summer awl attended the International Congress of Psychology at 
Grbmgon and will visit European clinics while an a sabbatical leave, 
Dr, George M. Stratton will return aa head of the department alter 
serving a year in Washington as chairman of the Division of Anthropol¬ 
ogy and Psychology of the National'Re sear eh Council, 

Rutgers College, Department of Philosophy and Psychology, has 
inaugurated this year a Psychological Clinic for school children, juven¬ 
ile court cases and university students, Sidney A, Cook, formerly 
instructor, now Assistant Professor, is in charge, 

The University of Cincinnati luts in prospect a newly organized de¬ 
partment of Educational Psychology directed by Prof. Karlin C. Hines 
with seven additional personnel members 

The University of Wisconsin will have this year as it member of its 
staff Prof. Kurt Koffka of (l or in any. Prof. Jaalrow has a year's leave 
of absence. Prof, Clark L, Hull lias established a correlation service 
made posnildu by bin invention of a new automatic correlation machine. 
Upon application an estimate of tlio cost of solving problems in corre¬ 
lation will bn given. 

The University of Wyoming has granted leave o( absence from 
September to April to Prof. U. »S. Uhrbrock. Miss Nancy Bayley, 
University of Iowa, is a new member of the psychology staff. 

Ohio Wesleyan University announces the appointment of Dr, Frank¬ 
lin Fearing, Associate Professor, and Willard Valentine, Instructor 
in Psychology. The department 1ms new quarters in the remodeled 
gymnasium consisting in all of nineteen rooms. 

Vanderbilt University announces tho appointment cf Dr. John M_ 
Flo teller, Tula nr University, to a Professorship of Psychology, 

The University of Michigan reports that Prof. William Clark Trow 
has returned from liiri year of service as visiting Associate Professor of 
Psychology ut Vide to bin regului position at Michigan. 
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Miami University has how a Bureau of Hpecial Education aiul Pay- 
ohoGcluCftlional Clinic with .tix full-time ntufT moJn hors antl two part-time 
assistants in the cm ter at Dayton and three pnrl-limo assistants at 
Toledo. The Director, Prof. J. E. \Y. Wallin, iH Consulting Psychologist 
in the Dayton schools and will soon lmvo appear from the Houghton 
Mifflin Company, Riverside Press, a text hook in (finical and Almarmnl 
Psychology, a companion volume to Tlus Education of Handicapped 
Children, also by I)r. Wallin. 

Pennsylvania vSlute College ropruTi the resignation of Dr, David 
Allen Anderson who has accepted the Presidency of the Kent State 
Normal, Ivenl, Ohio. Dr. Carroll D. Chnmplin, Mouth western State 
Normal School, Pa., has been appointed Professor of Education at 
Pennsylvania State College. 

Vaasar College announces the publication of "PromMyth to Reason" 
by Dr. \YooAbridge llilcy. Dr. llilcy acted aw chairman of the section 
on Current Philosophy at the Sixth International Congress of Philoso¬ 
phy in Cambridge, Mass., held recently. 

Northwestern University reports the return of Prof. It. 11. Gault 
from Iwo years leavo with the National Research Council. IIo will 
give half of his time to his research work on tactual speech and half to 
teaching. Prof, Dolton T. Howard lias been appointed Personnel 
Director. Dr, Esther Gatewood has been made Assistant Professor 
aud Dr. William II. Sheldon, formerly A.s«isUnt Dean in the School of 
Commerce ami Administration, TJnivomty of Chicago, has been made 
an Assistant Professor of Psychology. 

The University of Rochester announces the death of Dr. Elliott Frost, 
Professor of Psychology and Education and Director of University 
Extension and the Summer Session, Dr, Ilulsey Cason lias been ap¬ 
pointed Assistant Professor of Psychology. 

"New Type Content Examination," Columbia Research Bureau 
Teats Cov High Schools and Colic go a. The Bureau of Collegiate Re¬ 
search of Columbia University, Dr. Ben D. Wood, Director, has had 
published recently by the World Book Company six such tests: Eng¬ 
lish, French, Spanish, German, Physics and Plane Geometry. Tests in 
other subjects are being prepared. Those interested will address World 
Book Company, Yonkers, N. Y. 

Industrial Psychology announces a special double issue on "Industrial 
Adjustment through Vocational Guidance/’ This should be a valuable 
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reference work on the world-wide status of vocational guidance for tho 
second lmlf of this year. Dr. Douglas Fryer, editor of this special 
number, was abroad last summer in search of authoritative material. 

ScholtiHliCi a national magazine for the high school and clasB room, 
has announced four groups of major awards for creative work 
by secondary school children in literature, art and civics. No sub¬ 
jects arc assigned. Ihc PiLtsbuTg Plato Glass Company is sponsor for' 
these awards. Address “Scholastic” Wabash Building, Pittsburg, Pa. 

Children, The Magazine for Parents, 353 Fourth Avenue, New York 
City, in offering a new pamphlet on “Group Study for Parents ” De¬ 
tailed information is given concerning the organization of such groups 
and a list of recommended books on child study is divided into seven 
classifications: (1) General, (2) Health and Feeding, (3) Sex and Adol¬ 
escence, (4) Child Psychology, (5) Education, <6) The Family and the 
Paco, and (7) Fiction Interpreting Child Life, This pamphlet may be 
had for ten cents and tho hooka ordered from thiB magazine. 

In the Psychological Laboratory of the Boston Psychopathic Hospi¬ 
tal, Miss Edith F Symmes, Psychologist, has resigned to take up work 
under a Fellowship at Yale. Her duties arc temporarily taken over by 
MiflH Clairettc! I\ Armstrong, of the Children's Court Clinic, New York 
City. Miss Frances Botkin, with the Laboratory during the summer, 
has returned to her position at Smith College, her work being taken over 
by Miss Barbara Kendall, Mr. E. N. Brush, graduate student in tho 
Harvard Psychological Laboratory, is interne in psychology at the 
Hospital for the coming year. 

The Committee on Child Development, Division of Anthropology 
and Psychology of tho National Research Council, desire that the- 
attention oT promising and interested candidates be called to the Nn^ 
tional Fellowships in Child Development, made possible by the Laum 
Sped man Rockefeller Memorial grant, The aim is to attract to this field 
of investigation qualified workers who will increase the scientific knowl¬ 
edge of the child along various lines and bring this knowledge to parents 
and others concerned with child life. Those interested should nddrcBB 
Dr, R. L. Marston, Executive Secretary, Committee on Child Develop¬ 
ment, National Research Council, Washington, D, C. 

Prof. Herbert A. Toops, Ohio State University, has reported that 
thirty-two colleges, member of the Ohio College Association, are en¬ 
gaged in a program of intelligence testing luid research in which over- 
12,000 freshmen examinations have been given. 
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Leonmid T. Trol&nd. The fl/t/sdery of Mind . Now York; D, Van 
Noslrand Company, 10!2li. HIM pages. 

While this book is nob written for Die Locliiucinn immersed in the ap¬ 
plication of modern psychological methods l« Urn practical problems of 
human life, yet tlio best work in applied psychology instill so near to the 
fundamental problems of human helmvior tlmt tlus Hystnimtic and theo¬ 
retical developments in the normal held are still necessary inLcroflka for 
the technician. Dr. Trolnnd’fi hook niprcseuls a departure from tradi¬ 
tional conceptions particularly with respect lo Urn aide manner in which 
he has related the accumulating wealth of new material in physics, 
biochorniatry, and biology Lo the profound clmngea that are occurring 
in our conceptions of the nature or human activity. TIiih explains the 
originality which is found in the treatment of such topics as: What ifl 
mind? the nature of conaoiouuncHS, what is mailer? the itUovruhiLkmfl of 
consciousness and mailer, sensation as the foundation of mind, human 
happiness and personality, the fimdnimmtat relations of connuouRncsB 
and electricity, and other headings. 

Chapter XII on the physics of nerve action is one of the clearest ok- 
poailioua of the recent work m the nature of tins nervous mechanism 
with which the reviewer is familiar. In the second paragraph of tbiB 
chapter we oro reminded of Troian d’a systematic tdatuH, "Lei us re¬ 
member” lxo says "that consciousness and the material world of physi¬ 
cal ucicnca arc two entirely different and separate things. Let us not 
forget, however, that these two systems nro bound together by laws, 
so that tha changes which occur in one seem to bo determined by those 
which take place in the other” (p, 180), This is a thmlistie position. 
The physical universe is governed, presumably, in conformity with the 
law of the conservation of energy, while " . . , , the sentient universe” 
(mind) "its n wholo 5a governed by a hedonistic law" (p. *242). 

Tha clarity oF the subsequent exposition in Chapter XIII on the re¬ 
lations of consciousness find electricity is somewhat dimmed, After 
an altogether brilliant analysis of visual physiological functions we 
read, "Now the total nature of the process in the cortex which corre¬ 
sponds to the red sensation will involve the inhorent nature of the ‘red 
receiver* as well ns tile special rhythm which represents red in the nerve 
current. Hence wo must suppose that there is a special material or 
electrical structure underlying rod an well as a special activity or change. 
Thus the 'red excitation 1 ' in the cortex, regarded as a whole, is a com- 
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binfttiou of structural and the dynamical (or change) features. It is a 
certain structure undergoing a certain change" (p, 212). One wonders 
how such mi able physicist could forget the law of the conaorvation of 
energy long enough not to realize that the "red excitation" in the cor¬ 
tex cannot stop in the cortex. It must go somewhere. If, as Troland 
himself woukl probably agree, its only outlet \b inloBomc effect or pat¬ 
tern, the postulate of a separate non-physical entity (a red sensation) 
is superfluous. Why not assume that the effector pattern is the con¬ 
crete physical condition to which wo have given the abstract name 
"a red sensation"7 

This introduces the controversial topic of physical versus psychical 
monism, which carries us beyond the limits of this review and of Tro- 
laiul’s excellent book. But, that a permanently dualistic system is un¬ 
acceptable to him is clear from his closing section which carries the 
title, Idealism. Yet throughout the book the dualistic assumption is 
bo dominant that we must regard his monism as provisional. Docs not 
the following quotation warrant our doing so? lie sayB, "However, 
we cannot hope in the present hook to make such a doctrine" (psychical 
monism) "really clear. To do so would be too difficult and if successful 
would unduly dispel the 'mystery of mind’; which it has been our pur¬ 
pose to set forth rather than to solve" (248). 

Albert T. Weiss, 

Ohio Stale University. 

Florence L. Gooden owm. Measurement of Intelligence by Drawings. 
Institute of Child Welfare, University of Minnesota. In Measure¬ 
ment and Adjustment Series, edited by Lewis M. Termini, Cloth, 
xiv + 177 pages. Illustrated, Price $1.80. Also Ooodenovgh Intel¬ 
ligence Test, by the same author. Children’s Drawing Sheet in 
package or 25, with Ivey and Class Ilecord, CO cents net per package, 
Yonkerg-on-Hudflon, New York: World Book Company. 

To those who arc a little tired of the sameness of content of many of 
the teats of intelligence recently developed, Dr. Goodenough’s test will 
bo n refreshing novelty. Alter several years of patient research, the 
author of Measurement of Intelligence by Dramngs has published her 
test and a descriptive account of results from its use. The book sum¬ 
marizes work in a new field of mental measurement about which little of 
a quantitative nature has previously been known. 

If ever in the consideration of scientific work an a priori judgment 
were dangerous, it would be in deciding upon the merits of Dr. Goodc- 
nough'fl contribution. The reader who glances through the book and 
decides upon its merits after a brief skimming (perhaps also the cursory 
study of scoring methods in some of the figures in Chapter VII) is liable 
to do a Hcrious injustice to the author. Only after a careful study of the 
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entire book and a correct application nod scoring of the test in any one 
able to judge the value of this work, For I)r. Goode Rough's tent la per¬ 
haps far lesfl convincing at first view and upon superficial analysis than 
any test of intelligence now in use. 

The test is non-verbid, easy to administer ami taken but ten minutes 
to give. The practiced scorer can scorn a blank in about two minute a. 
briefly summimcd, the directions merely request the child to "make 
a picture of a man," The test is useful with children in the kinder¬ 
garten and primary grades* or from mental ago -l to mental ago 10. Its 
reliability for a a ingle unselccUul ago group in thin range lies between 
0.80 and 0,00. For separate age groups in the Hume range it yields an 
average correlation of 0.70 with the SliuiforcFUincL 

Part I of tho book contains an historical survey of the problem of tho 
relationship between intelligence and drawing, an account of the meth¬ 
ods employed in building the Goodcnougli Test and discussions of results 
so far obtained by its unc. An interesting chapter on the. psychological 
interpretations of drawing opens up many possibilities for future re¬ 
search studies. Part II contains ft description or tho tost procedure 
and detailed directions for scoring, A bibliography of almost 200 titles 
is given at the end, 

The book is a very valuable and important contribution to tho litera¬ 
ture of intelligence measurement. Tf the test does in practice what it 
has dono in iie standardization, it will prove a useful part of file testing 
program in the kindergarten and primary grades. 

N ohm an Fenton, 

Ohio University* 

Samuel D. SciiMAXiiiAUSEN. Humanizing Education* The New Edu¬ 
cation Publishing Company, 102G. Pp. 3-13. 

This is nseries of essays, or tirades, on current educational practices 
the underlying theme of which seems to be "Whatever is, is wrong." 
It is written in the moat improved ultramodern style. Incomplete 
sentences. Many exclamation points I No plot. It docs point out Homo 
of the sore spots in our ways of educational thinking and doing and is, 
in rare instances, rather clever, Its general tone, however, will not 
probably attract many renders. An appended "Psycho-biography" 
tells the reader of the author's difficulties jn securing a publisher and 
reveals to one with slight training in abnormal psychology, Lhc real 
reason for the book, 

II, I. Scirou, M,D. Religion and Morbid Mental Staten. Translated 
from tho Danish by \V. Wo rater, Tho Practical Christianity Series. 
Tho Century Co., 1920, Fp. 217. 

This scries of lectures delivered to a group of clergymen at the Uni¬ 
versity of Copenhagen is nn attempt to acquaint spiritual doctors with 
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Borne of the symptoms, conditions and methods of treatment of those 
common mental diseases with which they are particularly apt to come 
in contact, Dr. tichou shows that many forms of mental disorder com¬ 
monly display themselves in some sort or other of religious activity. 
This being true it is manifestly desirable that the clergy have some 
training in the recognition of these abnormal conditions in order that 
they may in some cases give real relief and in others realize the need of 
reference to medical aid. lie admits the real value of religion in the 
care of certain disorders and advocates the Holland plan of having sep¬ 
arate hospitals for those of differing religious attitudes—a Protestant 
hospital, a Catholic one and a "neutral" one. 

The book treats particularly of; the relations of religion to melan¬ 
cholia, manic depressive insanity, certain incurable diseases—e.g., 
dementia praecox; religion as a propaedcutio and as a cause of insanity 
and religion in nervousness and mental degeneration. Although re¬ 
ligion is sometimes recognized as ft causa of insanity it is shown to much 
more frequently bo of actual aid in the prevention of mental disorders, 
Brief discussion of each topic is followed by case studies. Non¬ 
technical language is used and the book throughout is simply written— 
too simply for use as a textbook in classes in abnormal psychology but 
admirably adapted for its intended audience, clergymen of little or no 
training in abnormal psychology or psychiatry. 

II. OoitnoN IIuu.Fiflii, Aspects of Thorndike's Psychology in Their 
Relation to Kducalional Theory and Practice. Ohio State Univer¬ 
sity Studies, Contributions in Principles of Education No. 1. 1920. 
Pp. 113. 

In tin's monograph IIullfiBli insists that a good structure of educa¬ 
tional practice can be creeled only upon a consistent theoretical basis 
of psychology. A brief analysis shows that psychologists are not agreed 
as to the nature of mind and, therefore, that educational practice is in 
chaos. An examination of several of Thorndike's doctrines reveals that 
they arc not consistent with any one psychological theory and so he is 
particularly dangerous as an educational leader. As a matter of fact, 
consistency is not really that for which Hullfish is seeking for it is ob¬ 
vious from the tone of hia references to other systems, c.g., behaviorism 
—which is "crass/' that they will not do. Like a good controversalist, 
he presents a substitute plan, but as his psychological theory is sup¬ 
ported by no whit of evidence other than, the mere say-so of himself and 
Professor Dewey, it ifl difficult for the reviewer to see how he may expect 
it to bring about, as yet, sweet concord among the disagreeing psy¬ 
chologies of 1925. 

Specifically, Hullfish objects; to Thorndike's doctrines, of readiness— 
it is mechanistic, of satisficrs and annoyors—they imply a dualism, of 
concept formation—-common elements do not exist and. anyway the 
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treatment is dunlistic, of learning ns an rd yam—not enough is made of 
synthesis, to his treatment of the stimulus as something physical, to his 
faith in the meaflurnbiUly of educational products and lo im luck of 
emphasis on ultimate nouial aims. 

Hull fish's method is literary and proof-text and un usual thin method 
leads its author into dillieullieH. llis whole motion on tmulysiu and Hyn- 
thesis in learning in based on the inhuvnim from "All learning io nun* 
lytic" to "Learning i« all analytic" mid falls in the fare of: "Of this ana¬ 
lytic learning .... fuller account will he Riven later, The simpler con¬ 
nection-forming . - . . in obviously the primary fact and will bo ron- 
flidcnul first" (Thorndike, Rducutumtd /^//r/itdoy//, Hriefer Oourne, 
p. ML). There arc numerous cases where aimilar counter proof-texts 
might be given—notably in relation to the mailers of concept and habit 
formation-arid whereas no other sort of evidence is presented, one side 
has a8 good n case as the other. 

Huilfish docs show that Thorndike's doctrine of salinlierH uud an- 
noycra implieg a dualism. To overcome this dualism, IIulHish postu¬ 
lates "meanings(Or "suggested objects," or "ideas/ 1 or "con¬ 
cepts/ 1 p. 90.) Theso meanings are "real" hut limy are "non-physical/' 
on a "different level than the physical," "not quantitative," "not mens¬ 
urable." They can be "detached from physical objects" and "attached 
to symbols." , (These symbols arc "carrioTR of meanings,") They 
"compete with each other" and moreover ant as stimuli mid produce 
reactions. (See chapters VI and VII.) And the very existence of those 
meATunga as a firm foundation for our educational edifice in to bo taken 
on faith. However this lack of evidence will probably disturb only 
those who are "Hypnotized by the fetish of science." 

HulifiBh ia particvdnrly opposed to the doctrine of the me amir ability of 
educational products and holch that Lliu really valid aims arc the en¬ 
richment of social concepts, Since these concepts ore immeasurable 
it would sccnv to follow that the student and teacher nliko are faced with 
the dreary prospect of years of endeavor in view of a goal but without 
the slightest means of knowing 0 f any progress towards it is being made. 
It is quite possible that Thorndike will bo content to "drill" along, 
happy in tho thought that fit least he cun tell if he is getting anywhere. 

IX A. WoiiG-ESTfcn, 

Ohio t/niucrjrify. 

Walteh Scott McNutt. A Handbook for Socializing Education through 
Couimunily Welfare Club a, Boston: The Palmer Company, 1920. 
54 pp. 51.00. 

t)eapifco its ambitious title, this slender paper-covered volume with¬ 
out table of contents, index, or bibliography, and with hut a partial 
treatment of the field indicated, should be classified us n pamphlet 
rather than ns a handbook in the traditional hound of the term. 
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’j'iic author makes an ardent plea for "social education" as againBt 
"individual education" and goes so far as to say that "we must socialize 
education to save the state." This very general objective, he believes, 
can best bo realized through the socializing influence of what he calls 
“community welfare clubs." Under this category he describes briefly a 
few of the well-known features of such Organizations ae Boy Scouts, 
World Scouts, Girl Scouts, Big Brothers and Big Sisters, and the boys 1 
and girls 1 clubs sponsored by state departments of agriculture. He also 
mentions clubs for farmers and their wives. By means of practical 
suggestions, model constitutions, and programs the author demonstrates 
how such organizations may be started and successfully operated. He 
is convinced that the school building, as the naturaL center of interest 
for the entire community, will in time become the "social center" 
where such club activities will be carried on. 

The volume, though limited in scope and in keenness of sociological 
penetration, offers practical suggestions to leaders of boys 1 and girls' 
clubs. Educators might be interested in the author's theory of social 
education, although, struggling ns they do with the problem of finding 
specific materials and specific methods for the attainment of specific 
objectives for specific type groups and individuals, they will probably 
not share the author's enthusiasm for a social education so vaguely de¬ 
fined and yet ho confidently considered as the magic solution for all the 
knotty problems of our present social order. 

Arthur II. Ehtadiiook and Ivan E. McDougle. Mongrel Virginians: 

The Win Tribe. Baltimore: The Williams & Wilkins Company, 

1020. 205 pp. $ 3 . 00 . 

This hook is the outcome of an extended and painstaking investiga¬ 
tion into the genetic relationships and the resulting physical, mental, 
and social characteristics of a mongrel Indian-White-Negro group oc¬ 
cupying ail isolated strip of land four miles wide and eight miles long 
in the foothills of the Blue Ridge Mountains of Virginia. Assisted by a 
group of students trained in sociology the two investigators, one a cu- 
gepist of the Carnegie Institution of Washington, the other a professor 
of sociology of Gouclier College, examined Btatc and county records and 
interviewed officials, mission workers, teachers and long-time residents 
of the district bordering on the territory of the "Win tribe," as the 
group is called by the investigators. The Wins themselves were inter¬ 
rogated frequently and were observed over a period of two years. Ihc 
intricate genetic and social patterna of the contury-old group could thus 
be reconstructed ill the form of diagrams, statistical tables, and de¬ 
scriptive paragraphs packed with information. As a whole this repre¬ 
sents the most complete scientific study of triple race mixture in ft small 
area that haH come to the attention of the reviewer. 
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The Win group, it appear#, originated in 1700, when two Indian 
a trains, perhaps only partly pure, mingled in marriage with a white 
strain. Another Indian Btrain was added in the second generation, and 
Negro blood entered somewhat later. Effective isolation due to the 
stigma of color prevented scattering of the Wine and forced them to 
intermarry within their own blood group, yet did not cheek Lho infil¬ 
tration of inferior whito and colored blond from the outside, partly 
through legal marriage and partly through illegitimate aex relations. 
The authors assume the Indian, Negro, mixed, ami late while, stock, 
with the exception of one case, to hayc been distinctly inferior to the 
original white stock, which they rate as "at IcaBt of normal ability." 
The present population of six hundred and fifty-eight persona, repro¬ 
ducing at an average fecundity rate for nl) generations of *1,71 per child¬ 
bearing fcraalo, inbreeding Qt a rale of approximately 50 per cont, 
having a general averago illegitimacy rate of over 20 per cent, 
exhibiting feeblemindedness in practically every person in varying 
degrees, and living on a very low economic, social, arid cultural plnne, 
presents a picture of startling human and social deficiency. An unusu¬ 
ally low record of alooholism, venereal disease, and crimo appear as tho 
only bright spots on tho otherwise extremely gloomy canvas. 

Does race mixture of the typo described invariably lend to a lowering 
of mental capacities in tho offflpring? The authors carefully refrain 
from formulating a positive answer to this (mention. They insist that 
tho materials are presented as a "careful summary of tho fads of his¬ 
tory" and not ab a theory on race mixture. Yet, they include in their 
study a dozen outline BkotchcB of triple race mixtures in other parts of 
the South, many picturing ait inferior typo of progeny; thoy append a 
copy of tho Virginia Racial Integrity Law of 102-1; thoy express tho be¬ 
lief that if this law can bo enforced, it will preserve racial integrity; 
and tticir publiahars announce on the jacket of tho volume that tho 
findings will have "vital ami important bearings on racial integrity 
and the maintenance of tho 'color line' in the South." Thus the findings 
arc unfortunately given greater umvcraality tlmn was obviously in¬ 
tended by the authors. It is to be hoped that the investigators will Boon 
find it possible to complete tho projected studicB mentioned in tho 
volume bo that comparable data bo obtained for generalizations of wider 
social significance, In the light of recent studies in the fields of psy¬ 
chiatry and social work it might seem desirable to measure the influence 
of the social environment upon tho mental reactions and tho organi¬ 
zation of personality in tho 'Win area in order to detect any spurious 
innate deficiencies, 

As the study stands, it impresses tho roviewer ns a piece of careful 
rcsoarch yielding valuable data to tho future investigator in tho field of 
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race mixture. The authors also deserve the gratitude of the State of 
Virginia for uncovering errors in the census classification of colored 
persons which would have worked injustice to those marrying under the 
Racial Integrity Law, and for calling attention to a problem of seriouB 
social inadequacy. 

H. J. Jeddeloh, 

Ohio University, 

TfiuukN L. Kei^ey. Injluen ce 0 / Nurture upon Native Difference, 
New York: The Macmillan Company, 1920. 

It has been recognized for many years that the different varieties of 
the human race exhibited different characteristics of temperament, 
intelligence, habits, and physical vitality and acquirements. It has 
also been admitted that history, political, religious, commercial, and 
racial, has been determined to a greater or less extent by the diversity 
of these characteristics- In spite of this somewhat general cognizance 
of those important factors in the history and welfare of nations and 
races, little organized, scientific study of thorn wqb ever made until the 
last few years of this present century. And even at the present time 
the few facts available are chiefly physical and, to a much leas extend 
mental measurements and comparisons of two or more TaceB, 

The vastly important characteristic of temperament, what we might 
call the innate tendencies, of a race Hub been almost wholly disregarded 
due partly to failure to realize its importance but chiefly to the appar¬ 
ently hopeless complexity of the problem, 

The work reported which forma the basis of the news expounded in this 
extremely interesting book was performed by the authors in what is 
probably the most desirable place in the world from an experimental 
point of view, Hawaii. The mixture of races combines every known 
race except the American Indian and several varieties of some of them. 

Part I of the book is introductory, giving the reasons for the investi¬ 
gations, the importance of temperament in the race, and the methods 
to be used. 

Part II gives a very interesting and valuable history of the different 
Tacos present in Hawaii. This part alone would justify anyone in 
spending the time to read it carefully, leading as it does to the heart of 
the problem of over-population in certain countries, with its attendant 
dangers of economic and racial imperialism. This part is extremely 
informativo to anyone interested in the origin of such a diversity of 
peoples as occur in this small group of islands, 

Part III is a social analysis of the different raceB and gives the results 
of the individual temperament of the race. The different races are 
rated according to the strength or weakness of certain social traits. 
Some of the social traits listed are lack of planning ability, impulsive- 
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neBSj irresolution, oto., and their opposites. Prom these it can he seen 
that the method while rather unique and recent in scientific investiga¬ 
tion, goes to the very center of the cause of racial difference. and supe¬ 
riority or inferiority. 

A racial efficiency index in worked out from the semen in the different 
social traits, It will he of interest to any render to nee the results of this 
ranking to fmd that the Japanese and Ghiwftc live at the tup. 

Thus in tlie light of scientific studies, incomplete rind inconclusive 
though they may be, we are beginning to sec that there an* few bases 
for our exalted opinion of the white races. Again in social adjustment 
ns measured by lack of criminality, business initiative, success in pro¬ 
fessions and trades, etc., we find many surprises. 

Part IV deals with the brain development of the different races and 
gives some very illuminating facts and uonehmumH concerning the 
cranial capacity at different ages for both sexes of Anglo-Saxon, Japa¬ 
nese and Chinese children. The Japanese are shown to have a cranial 
capacity grentor than the Chinese, and equal to whites of the same social 
standing. The history of the races in Hawaii is of importance here in 
classifying the children into the proper social groups. 

Part V gives facta relative to the mentality of the different races. 
Binct testa and Army teste were made, In these tents the. Chinese 
compared very favorably with Northern Europeans mul Americans, 
and excel considerably Southern Europeans, The authors very care¬ 
fully point out however that these tests arc only a measure of school 
intelligence and not of racial intelligence. In order to measure racial 
intelligence the tests for social traits and adaptability rniml be included. 

Parts YI and VII are given to a dismismon of the importance of exact 
knowledge concerning the relation of temperament to race mid to racial 
futures. Strength of racial character is needed to safeguard a nation 
or a race rather than military fortifications. The Japanese arc shown 
to be superior to all other groups iu planning capacity, resolution and 
self-control. Now ideas of behavior consistent with character must 
be adopted to conserve whatever superiorities of race wo may possess. 

Emmett Itowi/i:s, 

Ohio Univ&v&ily. 

IIiraiiY J. Dobuman. The Orientation oj College Freshmen. The 
Williams <fc Wilkins Company, 1020. 1G2 pp. 93.00, 

Perhaps no single feature will give a belter idea of the scope of this 
work than the three main divisions into which the outline falls, via.: 

Pari I. Statement of Lho problem. 

Part II. Current Practices with Respect to the Problem h of Orienta¬ 
tion in lie present a fcivo American Colleges. 

Part III. A timdanco Program. 
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In the first part the problems of the freahraan and of the administra¬ 
tion are analysed and the need for guidance of entering students iB 
pointed out, Both the administration and the freshman should hive 
n clear conception of the aims of the college in terms of which adjust¬ 
ment of the student to his college career should take place. 

Part II embodies a thorough description of the more important 
methods of selecting students for admission to college, advisory systcmB 
and orientation courses. 

The third part of the book is in many ways the moat valuable, After 
showing that student guidance in the colleges is inadequate and ineflec- 
tivc, the author suggests a personnel service or guidance department 
of which he, says: 

"Ils effectiveness is bound up with the utter avoidance of impersonnl 

methods and machinery.It must be the business of someone 

in the college to see that the student iB adequately known and under¬ 
stood- This does not mean that teachers and other officers have less 
responsibility for becoming better acquainted with their students, nor 
docs it mean that they should discontinue giving advice when it iB 
sought, but it does mean that there must be some agency in the college 
whore ns nearly a complete picture as it is possible to obtain ia available 
for the purpose of guidance,” 

The, relation of the personnel service to the dean's office is discussed. 
Various phases of guidance before, during and after registration arc 
outlined. An extensive bibliography adds to the value of the book. 
Anyone engaged in administrative or advisory work can scarcely fail 
to Find this contribution helpful. It is to be hoped that it will find its 
way into the hands of many college presidents and deans who are not 
yet awake to the need of the student for assistance in adjusting himeelf 
to college life. 

Amos C, Anderson, 
Ohio University. 
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